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INTRODUCTION 
Carex L., together with the three generally recognized 
related genera, Kobresla Wllld., Schoenoxiphiutn Nees and 
Uncinla Pers., has long been regarded as the nucleus of the 
tribe Cariceae of the family Cyperaceae. Within this family 
the Cariceae is distinct, easily recognizable and somewhat 
anomalousJ the most distinctive feature of the group is the 
perigynivun (a type of prophyll) which subtends and generally 
encloses the pistillate flower and the resultant fruit. 
It has long been recognized that the perigynium of 
Carex and related genera is clearly homologous with the 
palea, the characteristic prophyll of almost all members of 
the family Gramineae. It is equally obvious, althoxigh not 
so generally recognized, that the bractlet which subtends 
the branch on which the perigynium and pistillate flower 
or fruit are borne is also homologous with the lemma of the 
typical grass floret. In addition to the perigynium and the 
attendant bractlet, there are several other features common 
to the tribe Cariceae and the family Gramineae. One of 
these featxires is the ligule, a prolongation of the inner 
surface of the leaf-sheath, which forms a membranous band 
at the juncture of leaf-blade and leaf-sheath. 
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The fmilt of Carex and related genera is an achene, 
the same type as that of the other members of the family 
Cyperaceae, while the characteristic fruit of the family 
Gramineae is a caryopsis. This would seem to be a rather 
fundamental difference and one which would tend to show the 
close relationship of the tribe Cariceae to the remainder 
of the Cyperaceae, rather than to the Gramineae. However, in 
certain primitive members of the latter family, the fruit is 
achene-like in structure and the Integuments and pericarp 
are not united as in the typical caryopsis. In view of 
this fact and the occurrence of the several other characters 
common to the Cariceae and the Gramineae, it has seemed ad­
visable to reexamine the evidence of morphological structxu?e 
and geographical distribution of the tribe Cariceae in an 
attempt to clarify the relationships of this large group of 
plants. 
The present paper is the result of intermittent study 
extending over a period of twelve years. Incomplete evidence 
in many areas of the problem and the need for a gradual evo­
lution of a philosophy with respect to the morphology of and 
the relationships within the tribe Cariceae have, to some 
extent, prolonged the study and delayed the reporting of 
conclusions. However, because of the interlocking complex­
ities of the problem, this delay has been of benefit to the 
presentation of the evidence and ideas which follow. 
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One of the more time-consuming parts of the study was 
the examination of representatives of the many diverse 
groups within the generally accepted limits of the genus 
Garex L. It was apparent, from the very beginning, that 
much of the diversity within the group was the result of a 
developmental trend, or a series of such trends, with respect 
to the structure and complexity of the inflorescence and 
that a series of developmental trends in the stinicture of 
the perlgynium and other prophylls accompanied the changes 
in the Inflorescence. Since the correlation between the 
tv/o sets of trends was only partial, there was need for an 
understanding of their relative significance. 
Due to many minor difficulties in addition to the 
major difficulty of typlflcation of generic names, the 
nomenclatural aspects of the problem are not presented in 
detail in the present paper. The availability of the re­
sults of the deliberations at the International Botanical 
Congress, held in Stockholm during the summer of 1950, 
is needed to clarify many of the nomenclatural phases. 
The primary result of this study is the separation of 
the tribe Cariceae from the remainder of the Cyperaceae and 
its recognition as an independent family; the relationships 
of this proposed new family are more with the Gramlneae 
than with the Cyperaceae sensu strictlor. A secondary 
k 
result is a tentative revision of generic lltnits within the 
new family in accordance with the morphological structure 
of the Inflorescence and perlgynlum as these are correlated 
with the geographical distribution and the distributional 
history of the species-groups which might he recognized as 
genera. 
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REVIEW AND DISCUSSION OP LITERATURE 
Because of the complexities of this problem and the 
diversity of the literature consulted, it has seemed ad­
visable to divide this review into several sections; these 
follow this introductory paragraph. In addition to the 
references discussed in the several sections of this re­
view, a short abstract (Gilly 19^ 33-) has been published 
with respect to the present problem and the author has 
stated his opinions on the validity of certain species of 
Carex in a report on the Cyperaceae of Iowa (Gilly 1946). 
Nomenclatural decisions have been based on the International 
Rules of Botanical Nomenclature (Briquet 1935)• The Index 
Kewensis (Hooker and Jackson 1893—1895) and Supplements One 
to Ten (Durand and Jackson 1906; Thiselton-Dyer 1904; 
Prain 1908, 1913, 1921; Hill I926, 1929, 1933* 1938; Hill 
and Salisbury 194?) of that work have been consulted fre­
quently. Monographic literature utilized as a basis for 
this problem included the extensive treatments of Kukenthal 
(1909) and Mackenzie (1931—1935)5 these have been supple­
mented by papers by J. P. Anderson (1945), Blake (1947), 
Hulten (1942), Kukenthal (19II), Nelmes (1937, 1938a, 
1938b, 1939a, 1939b, 1939c, 1940a, 1940b, 1940c, 1947, 
1949b, 1949d), Mackenzie (1913), O'Neill (1940), St. John 
(1947) and Stacey (1937)-
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Classification of the Cyperaceae into Tribes 
The family Cyperaceae has been variously subdivided 
by taxonomists. Although no one has as yet published such 
a classification, five major units may be recognized pri­
marily on the bases of flower structure and arrangement of 
flowers into inflorescences. These five units, designated 
for convenience in reviewing the literature are: (1) "Scir-
poideae," (2) "Rhynchosporoideae," (3) "Hypolytroideae," 
(4) "Sclerioideae," and (5) "Caricoideae." Although the 
present paper is concerned only with the fifth unit, the 
Caricoideae, any consideration of it must take into account 
the other four units. 
The majority of the workers who have published on the 
Cyperaceae have divided the family into a varying number of 
tribes. Pour of them have grouped the tribes into subfam­
ilies. 
Pax (1886, 1887) recognized two subfamilies; (a) the 
Scirpoideae, which included the "Scirpoideae" and part of 
the "Hypolytroideae" mentioned in the preceding paragraph; 
(b) the Caricoideae, which included the remainder of the 
"Hypolytroideae," the "Rhynchosporoideae," the "Sclerioideae" 
and the "Caricoideae" as listed above. Clarke (19O8) rec­
ognized four subfamilies designated as follows; (a) the 
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Sclrpo-schoeneae, including the "Sclrpoideae" and "Rhyn-
chosporoldeae;" (b) the Mapanleae, equivalent to the "Hypo-
lytroldeaej" (c) the Sclerieae, equivalent to the "Scler-
ioideaej" (d) the Cariceae, equivalent to the "Caricoideae" 
of the preceding paragraph. Engler and Gilg (1924) divided 
the Cyperaceae into three subfamilies; (a) the Sclrpoideae, 
including the "Sclrpoideae" and part of the "Hypolytroideae;" 
(b) the Rhynchosporoideae, including the remainder of the 
"Hypolytroideae," the "Rhynchosporoideae" and the "Scler-
ioideaej" (c) the Caricoideae, equivalent to the "Caricoideae" 
above. Engler and Diels (1936), attributing the classifica­
tion to Mattfeld, recognized but two subfamilies; (a) Sclr­
poideae, including the "Sclrpoideae" and the "Rhynchospor­
oideae;" (b) the Caricoideae, Including the "Hypolytroideae," 
the "Sclerioideae" and the "Caricoideae" of the preceding 
paragraph. 
With respect to classification of the Cyperaceae into 
tribes, each of the five major units listed in the first 
paragraph of this section has been variously treated. The 
tribal arrangement is summarized below on the basis of the 
five units mentioned in the first paragraph of this section. 
The "Sclrpoideae" (unit 1, above) has been considered 
as a single tribe, the Scirpeae, by Durand (1878), Bentham 
and Hooker (1883), Pax (I887)# Dalla Torre and Harms (I9OO— 
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1907) and Rendle (1904), and as a single tribe, the Cypereae, 
by Baillon (I893). Both Pax and Dalla Torre and Harms in­
cluded in the Scirpeae some genera which are now generally 
considered to belong to the Rhynchosporoideae. Nees (I834), 
Kunth (1837), steudel (I855), Bockeler (I868—1877), Clarice 
(1908), Pfeiffer (1927), Hutchinson (193^ ) and Gilly (1943b) 
divided the "Scirpoideae" into two tribes, the Scirpeae and 
the Cypereaej both Nees and Hutchinson included some 
Rhynchosporoidean genera in the Scirpeae. Endlicher (I836— 
lB40) and Lindley (I853) recognized three tribes, the Cypereae, 
Scirpeae and Fuireneae, in this unit. 
The "Rhynchosporoideae" (unit 2, above) has been con­
sidered as a single tribe, the Rhynchosporeae, by Kunth, 
Steudel, Bockeler, Durand, Bentham and Hooker, Rendle, and 
Hutchinson. Nees, Endlicher and Lindley divided this unit 
into two tribes, the Rhynchosporeae and the Cladieae. Pax 
and Dalla Torre and Harms recognized two tribes, the Rhyncho­
sporeae and the Gahnieae, and both Clarke and Gilly divided 
the unit into the Rhynchosporeae and the Schoeneae. Baillon 
(1893) placed almost all of the members of this unit, toge­
ther with all of the members of units 3» 4 and 5, into a 
single tribe (the Cariceae); he did, however, recognize 
one Rhynchosporoid genus as composing the tribe Oreoboleae. 
Pfeiffer (1927) subdivided this unit into five tribes; 
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Oreoboleae, Rhynchosporeae, Schoeneae, Cladleae and Lepido-
spermeae. 
The "Hypolytroideae" (unit 3# above) has been considered 
as a single tribe, the Hypolytreae, by Kunth (I837), Steudel 
(1855)* Bockeler (I868—I877), Durand (1878), Bentham and 
Hooker (1883), Hutchinson (193^ ) and Gilly (1943b), and as a 
single tribe, the Mapanieae, by Clarke (I908) and Pfeiffer 
(1927). Nees (l83it), Endlicher (1836—18^ 0^) and Lindley 
(1853) divided this unit into two tribes, the Hypolytreae 
and the Chrysithriceae. Pax (1887) and Rendle (1904) di­
vided this unit as the Hypolytreae and the Hoppieae, while 
Dalla Torre and Harms (19OO—1907) used the names Hypoly­
treae and Bisboeckelerieae for the same two tribes. 
The "Sclerioideae" (unit 4, above) has been considered 
as a single tribe, the Sclerieae, by all workers cited above 
except Durand (1878), Bentham and Hooker (1883), Hutchinson 
(1934) and Gilly (1943b), all of whom divided the unit into 
two tribes. Gilly designated these tribes by the names 
Sclerieae and Lagenocarpeae, while the other three referred 
to them as the Sclerieae and the Cryptangieae. Kunth (1837), 
Steudel (I855), Clarke (19O8), pfeiffer (1927) and Hutchinson 
(1934) included some genera, usually considered to belong to 
the Hypolytroideae, in either the Sclerieae or the Cryptan­
gieae, while Bentham and Hooker (1883) and Hutchinson (1934) 
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included in the Sclerleae one genus now generally recognized 
as belonging to the Carlcoideae. 
The "Caricoldeae" (unit above) has been considered 
as a single tribe by all but a few of the workers cited in 
previous paragraphs. Nees (1834), Endlicher (1836—1840) 
and Lindley (I853) divided this unit into two tribes, the 
Cariceae and the Elyneae. As previously noted above, under 
the review of the Rhynchosporoideae, Baillon (I893) greatly 
expanded the concept of the tribe Cariceae by including in 
It all of the genera usually referred to the Sclerloideae 
and the Hypolytroideae, and all but one of the genera re­
ferable to the Rhynchosporoideae. 
To sum up the preceding information with respect to the 
subdivision of the family Cyperaceae into subfamilies or 
tribes, the principal fact to note is that -- despite the 
diversity of treatments by various authors — the tribe 
Cariceae has been accorded more uniform treatment than any 
of the other major units of the family. 
Principal Characteristics of the Tribe Cariceae 
The following description, adapted from Mackenzie 
(1931—1935)* will summarize the characteristics of the 
Tribe Cariceae; 
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Perennial, caespitose or rhizomatous herbs; culms 
triangular or terete, rarely nodulose, generally leafy at 
base or to beyond the middle; leaves three-ranked, blade 
grass-like, sessile, the sheath closed or vei^  rarely ab­
sent, ligule present at juncture of sheath and blade; plants 
monoecious or dioecious; inflorescences compound, composed 
of variously aggregated spike-like clusters of flowers; 
flowers linisexual, in the axils of glume-like or scale-like 
bracts; perianth absent; pistillate flowers, composed of a 
compound but one-celled ovary, each subtended and more or 
less enclosed in a perigynium; stamlnate flowers composed 
of two, three or rarely more stamens with linear baslflxed 
anthers; style one; stigmas two or three (or rarely four); 
fruit an achene; ovule one per ovary, anatropous; seed 
solitary, erect, with small embryo and copious endosperm. 
The most characteristic feature of the Cariceae, and 
the one used by almost all students of the Cyperaceae to 
separate this tribe from the remainder of that family, is 
I 
the perigynivim which subtends and more or less encloses the 
pistillate flower and the resultant fruit. Although at the 
present time there is little argument as to the nature of 
the perigynium, this structure has been the cause of much 
discussion and many terms have been used to designate it. 
Holm (1896b) listed these terms; Achenlum, bracteae. 
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bracts adoss^ e, capsula, fruit, glumes (two opposite), 
involucrum, neotarium, perlanthium, perlgynium, phycostemon, 
soucoups, spathellules, tunica, urceolus, utriculus, and 
vesicula. Of this list, only two have been used by any 
great number of authors: (a) utriculus (or "utricle"), 
most commonly employed by European writers at the present 
time, and (b) perigynium, more commonly used by American 
writers, who generally reserve the term utriculus (or 
utricle) for the fruits of such families as the Chenopodia-
ceae and the Amaranthaceae. It is of interest to note that 
Arber (1925), in one of the standard works on the anatomy 
and morphology of the Monocotyledons, discusses prophylls 
in great detail but malces no mention of the Caricean 
perigynium, 
Snell (1936), in a discussion of the anatomy of the 
flowers of Garex and related genera, and Blaser (19^ 4), in 
a discussion of the prophyll of the Cyperaceae and supposedly 
related families, have sixmmarized the various opinions with 
regard to the stmicture of the perigynium. Although Blaser 
deplores the recognition and use of the term "prophyll," 
there is general agreement among workers at the present time 
that the perigyniiim of carex and related genera is a prophyll. 
Moreover, it is generally understood that the perigynium 
is homologous with the palea, the characteristic prophyll 
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which subtends the flowers in the family Gramineae. Town-
send (1873, 1885) has discussed this homology in some detail 
the literature dealing with this phase of the problem will 
be discussed below under the heading. Pertinent Character­
istics of the Family Gramineae. McNab (I875) and Thlselton-
Dyer (1875) were among the first to investigate the onto­
genetic development of the perigynium. 
Snell (1936). studied the vascularization of the perigy­
nium of a number of species of Carex in comparison with the 
vascularization of leaf-sheaths in the same species, and 
found that the structural similarity of two structures was 
considerable. He postulated that the type of perigynium 
more or less equally supplied with vascular strands through­
out the circumference is more primitive than the type with 
two prominent marginal or submarginal vascular strands. In 
the latter type of perigynium, the vascular strand corres­
ponding to the midrib of the leaf is phylogenetlcally 
abortive; occasionally this strand may be present in a 
rudimentary form. He barely mentions, and does not discuss 
at all, the conspicuous difference between the truncate and 
bidentate perigynium orifices. Nelmes (1949c) discussed 
the type of perigynium with two prominent lateral nerves 
with respect to some species of Carex native to England. 
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studies on the anatomy of the leaf sheath and perigynium 
of various species of Carex "by Holm {1897a, 1900a, 1900b, 
1900c, 1901, 1902, 1903a, 1920a, 1920b, 1921, among others) 
tend to support Snell's ideas. The two prominent marginal 
and submarginal vascular strands in the more advanced type 
of perigynium appear to be homologous with the two primary 
lateral veins — xvhich lie in the median portion of each 
half of the leaf blade parallel to the midrib — of many 
Carex leaves. 
The presence of an axis, variously termed a "seta," 
"rachllla," "racheola" or "appendice," within the perigynium 
of certain species of Garex has been the source of consid­
erable speculation and discussion. In some species this 
axis is regularly present and may be considered a phylo-
genetic remnant of the androgynous Inflorescence unit dis­
cussed above. In other species, the occurrence of such an 
axis is only occasional and may be considered an abnormality 
or a phylogenetic "reversion" (Snell 1936). Hemsley (I879), 
Duval-Jouve (l864, 1874), Thiselton-Dyer (I875), Borner 
(1913), Holm (1896b), Ridley (l884) and Snell (I936), among 
others, have discussed this "phenomenon." Occasionally, 
either rudimentary or functional stamlnate flowers may de­
velop on the "abnormal" axes in Carex; more rarely one or 
more pistillate flowers may develop on such an axis. 
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Relatively little information has been published with re­
spect to the shape and vascularization of the axes protruding 
from the perigynium or cladoprophylls in the Cariceae. 
Another distinctive characteristic of the Tribe 
Cariceae is the grass-like ligule at the juncture of the 
leaf-sheath and leaf-blade. Except for a tendency to the 
occurrence of such a ligule in a few species of the genus 
Scirpus of the Tribe Scirpeae, this feature is lacking in 
the other segments of the Cyperaceae. The so-called "ligule" 
in some genera of the Tribe Sclerieae is merely a prolonga­
tion of the apex of the leaf sheath opposite the leaf-blade. 
Durieu de Maisonneuve (1859) has discussed the structure of 
the Caricean ligule and shown that it is identical in struc­
ture with the ligule of the family Gramineae. Holm (1896a) 
has briefly discussed the types of vegetative branching in 
Carex and Nelmes (19^ 3) has mentioned the occurrence of 
broad-bladed, bamboo-like leaves in some relatively primitive 
species of Carex from eastern Asia. Much additional study of 
the vegetative characters in the Cariceae is needed. 
Each remaining characteristic of the Cariceae may be 
duplicated by at least one genus in the other tribes of the 
family Cyperaceae, although certain features such as the uni­
sexual flowers, and the absence of perianth in both staminate 
and pistillate flowers are to be found in relatively few of 
the other genera of the family. 
l6 
Division of the Trihe Carlceae into Genera 
The recognition of genera xirithin the tribe Carlceae 
has varied greatly from the treatment of Nees (1834), who 
was the first to treat the group in detail, to present day 
treatments. The only comprehensive monographic considera­
tion of the tribe from a world-wide point of view is that of 
Kukenthal (1909)* Kukenthal recognized only four genera; 
Schoenoxiphlum Nees, Kobresia Willd. (as "Cobresia"), Unclnla 
Pers. and Carex L. In his treatment, the first three of 
these genera are small, containing six, twenty-nine, and 
twenty-four species, respectively. Carex, on the other 
hand, is considered by Kukenthal to contain at least 798 
species, 
Schoenoxiphium Nees, although differing somewhat in 
size because of the difference in accepted limits of the 
genus, has been accepted by all workers (Nees 1834; Kunth 
1837; Steudel 1855j Bockeler 1868--1877j Durand I878; Bentham 
I88I; Clarke I883, 19O8; Bentham and Hooker 1883; pax I886, 
1887; Dalla Torre and Harms I9OO—1907; Kukenthal 1909; Bomer 
1913* Pfeiffer 1927; Hutchinson 193^) who have considered 
the Tribe Carlceae in either the world-wide sense or from 
the standpoint of areas in which the genus grows. Bomer 
(1913) is the only one to subdivide this genus. On the 
basis of compounding of the inflorescence segments, he 
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recognizes Schoenoxlphlum (sensu strlctior) and proposes 
the segregation of a single species as the genus Archaeo-
carex Bomer. The studies of Levyns (19^ 5) suggest that 
such a segregation is probably undesirable. 
Uncinia Pers» has been recognized as a valid genus by 
all of the workers cited above under Schoenoxlphium, as well 
as by Rafinesque (1840) and Mackenzie (1931—1935). Raf-
inesque, however, segregated a single species under the 
proposed generic name Agistron Raf. because of the minute 
size of the uncinate distal end of the tertiary axis. In 
view of the variation with respect to size of the distal 
hook, now known to exist within the genus, Agistron should 
not be accepted as distinct from Uncinia. 
Kobresia V/illd. has been variously treated by authors. 
Bockeler (I868--I887), Clarke (1908), Kukenthal (19O9), 
Pfeiffer (1927) and Mackenzie (1931—1935) recognized a 
single genus under the names Kobresia or Cobresia, the 
latter a variant spelling. Nees (1834), Kunth (I837) and 
Steudel (I855) divided this group into two genera: Kobresia 
(although Kunth placed this name in synonymy and used the 
generic name Trilepis Nees for the group of species) and 
Elyna Schrad, The segregation of Elyna was primarily on 
the bases of minor details of perigynium structure and in­
florescence reduction. Bentham (I881), Clarke (I883), 
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Bentham and Plooker (1883) and Hutchinson (193^ ) also recog­
nized tv7o genera, Kobresla (including Elyna) and Henilcarex 
Benth. It is interesting to note, however, that both Bentham 
and Hutchinson considered that Kobresia should be placed in 
the tribe Sclerieae rather than in the Cariceaej such a dis­
position of Kobresla, in the light of present knowledge of 
the group, is ummrranted. Pax (I886, I887) and Dalla 
Torre and Haras (I9OO—I907) divided the species of this 
complex among three genera, Kobresia, Elyna, and Hemicarex* 
Bomer (1913) also recognized three genera but he included 
Elyna under Kobresia and proposed the segregation of a single 
species as the genus Holmia Borner; his third genus was 
Hemicarex. Rafinesque (18^ 0) did not Include Kobresla in 
his list of the genera of the natural order of the Garexides, 
but he did propose the genus Forexeta Raf. to include one 
species of Kobresia and another v/holly unrelated species 
generally referred to Carex. 
The large and variable genus Carex L. has been recognized 
as a unit by the majority of authors (Nees 183^ 5 Kunth I837; 
Steudel 1855; Bockeler I868—1887; Bentham l88lj Clarke I883, 
1908; Bentham and Hooker I883; pax I886, 1887; Dalla Torre 
and Harms 19OO—1907j Kukenthal 1909; Hutchinson 193^ ) who 
have dealt with the Cariceae. Mackenzie (1913, 1931—1935), 
hox'irever, segregated a single anomalous species of the eastern 
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United States as the genus Cymophyllusj this new genus was 
proposed on the basis of vegetative characters. Heuffel 
(1844) recognized a total of eight genera of the Carex com­
plex for southeastern Europe, primarily on the combined 
bases of inflorescence and perigynium structure. He ac­
cepted the name Carex L. for most of the species in his 
treatment, also recognized the genera Vignea Beauv., 
psyllophora Ehrh. and Schellhammeria Moench, and proposed 
five additional genera, each based on a single speciesj these 
five genera are Calllstachys, Cryptoglochin, Leucoglochin, 
Maukschia and Psyllophora. 
Two authors, Rafinesque (l840) and Borner (1913) sub­
divided the genus Carex L. into numerous units. Rafinesque, 
primarily on the bases of stigma number and minor variations 
in the structure of the perigynitom, divided the species 
usually assigned to Carex into nineteen groups. He accepted 
Carex L., Physioglochis Necker and Vignea Beauv. as names 
for three of these groups and proposed sixteen other new 
genera: Anlthista, Deweya (with Meltrema as an altemate 
name), Diemlsa, Edritria, Facolos, Itheta, Kolerma, Loncoperis, 
Loxanlsa, Loxotrema, Nesklsa, Olamblis, Olotrema, Onkerma, 
Osculisa and Temnemls. The majority of these genera are 
untenable in view of the minor characters upon which they 
were based. Borner, utilizing characters of the inflorescence 
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and vegetative parts of the plant. In addition to stigma 
number and type of perigynium, divided the species usually 
assigned to Garex into twenty groups. He accepted Carex L., 
Maukschia Heixff., Psyllophora Heuff. and Vlgnea Beauv. as 
names for four of these groups, raised Baillon's subgenus 
Indocarex to generic rank, and proposed fifteen additional 
new genera; Bltteria, Chionanthula, Dapedostachys, Desmlo-
grastis, Echinochlaenia, Kukenthalia, Lamprochlaenia, 
Leptovignea, Limlvasculum, Manochlaenia, Proteocarpus, 
Rhaptocalymma, Rhyncopera, Thysanocarex and Vignidula. 
Although several of these proposed segregate genera con­
stitute distinct and recognizable groups within the Carex 
complex, not all of them merit acceptance as distinct genera 
As might be expected in the early stages of the develop 
ment of a classification of the Cyperaceae, some workers 
Included some groups of species in the tribe Cariceae which 
are no longer considered to belong to this tribe. Nees 
(1834), Steudel (1855) and Bockeler (I868—1887) included 
Trllepis Nees and Aulacorhynchus Nees in the Cariceae. 
Bockeler also included the superficially similar Hoppia 
Nees and Kunth (I837) assigned Aulacorhynchus to this al­
liance. At the present time Trllepis is considered to 
belong to the tribe Cryptangleae, Hoppia (under the correct 
name Blsboeckelera Kuntze) is assigned to the tribe 
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Hypolytreae (Gilly 19^ 9) and Aulacorhynchus is included in 
the genus Tetraria Beauv, of the tribe Rhynchosporeae. 
In summation, the majority of authors who have been 
concerned with the Cariceae have recognized either four, 
five or six genera in the tribe. One author, Heuffel (1844) 
who considered only the Central European species generally 
referable to Carex L., divided this segment of the tribe 
into eight genera. Two other authors, Rafinesque (l840), 
who recognized twenty-two genera, and Borner (1939), who 
assigned species to twenty-six genera, have been the least 
conservative in their treatments of the tribe. 
Inflorescence Development in the Tribe Cariceae 
One of the first workers to discuss the phylogenetic 
relationship and development of the Inflorescence of the 
Cariceae was Schulz (1887), who believed that the dioecious 
monospicate type was the most primitive in the genus Carex. 
He expressed the opinion that the spicate type of inflor­
escence in which cryptophylls were lacking (the Vigneae) and 
the spicato-paniculate type of inflorescence with crypto­
phylls (the Carices genuinae) developed from the dioecious 
monospicate type as parallel lines of advancement. 
With respect to complexity of the Inflorescence, Holm 
(1896b, 1897a, 1900b, 1900c, 1901, 1902, 1903a, 1903b, 1920a 
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1920b, 1921), who was obviously influenced by Schulz, be­
lieved the monosplcate inflorescence to represent the most 
primitive type within the genus Carex. From this type (the 
"Monostachyae" of authors) both the spicate inflorescences, 
composed of essentially sessile spikes and in which crypto­
phylls are lacking (the "Vlgneae" of authors), and the 
spicato-paniculate inflorescences accompanied by cryptophylls 
(the "Carices genuinae" of authors) were developed as paral­
lel lines. He believed, further, that the fasciculate type 
of inflorescence, such as found in Carex ternaria Porst. f. 
and a number of other species, was a further advancement or 
development from the spicato-paniculate inflorescence. With 
respect to the compound inflorescences accompanied by clado-
prophylls (the "Vigneastrae" of authors, equivalent to 
Kxikenthal's subgenus Indocarex) his opinion is not clearly 
stated. Although he indicates that he believes the trend 
to be from the spicate through the paniculate to the depan-
iculate type in this particular group, he falls to indicate 
whether the major portion cf the Vigneastrae are developed 
directly from the fasciculate type of inflorescence or 
whether these two groups constitute parallel developments 
from the spicato-paniculate inflorescence. Finally, although 
he gives no indication of the particular species, he indi­
cates (1921) that at least some of the Vigneastrae are further 
developments from the Vlgneae. 
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With respect to the arrangement of the unisexual 
flowers. Holm (I901, 1920a) considers the dioecious type of 
inflorescence to be the most primitive in the complex. Prom 
the dioecious type the next development is the separation 
of staminate and pistillate flowers in separate spikes. He 
considers the gynecandrous type, with apical pistillate and 
basal staminate flowers in each spike, as derived from the 
type with vinlsexual spikes. The androgynous spike, with 
apical staminate flowers and basal pistillate flowers, is 
variously treated by Holm but no indication is given of his 
concept of the relationship between this and the other types 
of flower arrangement. In the monospicate groups he de­
rives the androgynous spike directly from the dioecious 
type, while In the more complex Inflorescence he derives the 
androgynous spike from both the unisexual and the gynecan­
drous types. Gilly and Wilson (1950a), in a study of the 
distribution of sexual expression among the Angiosperms, 
concluded that dioeciousness may be either a primitive or 
derived condition, dependent on the other morphological 
characteristics and the probable history of a given group. 
Neither Pax (I886, 1887), who refers to Schulz's 
paper, nor Kukenthal (I899, I909) discussed the inflorescence 
relationships of the Cariceae in any detail. It is note­
worthy, however, that \fithin the genus Carex both authors 
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place the monospicate group (the Monostachyae of Pax, and 
the subgenus Prlmocarex of Kukenthal) at the beginning of 
their treatments. Pax does not separate the complex type 
of inflorescence accompanied by cladoprophylls from the 
rest of genus but Kukenthal, who recognized these as con­
stituting the subgenus Indocarex, places this group between 
the Vlgneae (his subgenus Vlgnea) and the "Carices genuinae" 
(his subgenus Eucarex). The implication in Kukenthal's 
treatment of the Indocarices seems to be that they are more 
primitive than the subgenus Eucarex which is characterized 
by spicato-paniculate and fasciculate inflorescence types. 
Kukenthal (I899) expresses the opinion that the subgenus 
Vlgnea is a more ancient group than the subgenus Eucarex 
because of the comparatively lesser amount of variability 
within Vlgnea. 
The method of aggregation of flowers into inflorescence 
units in the Cariceae differs considerably from that in the 
remainder of the Cyperaceae. Because of the complex nature 
of the Caricean Inflorescence, the suggestion has been made 
by several authors — Including Snell (1936), Levyns (1945) 
and Holttum (1948) — that the terms "splkelet" and "spike" 
(reasonably adequate for describing inflorescence units in 
such tribes as the Sclrpeae and the Rhynchosporeae) fall to 
convey a precise idea of the structure of such units. This 
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Idea has been discussed In some detail by Holttum (19^ 8), 
who concludes that the Caricean Inflorescence could not have 
been developed from the Sclerlean inflorescence type as 
suggested by Bentham (I88I). A detailed study of the in­
florescence of the genus Scleria Berg by Holm (1898) pro­
vides support for Holttum's belief, although he does not 
cite Holm's paper in his list of references. 
In staminate spikes, and the staminate portions of 
bisexual spikes, the staminate flowers are arranged upon a 
single central axis; these inflorescence units, then, are 
true spikes in the restricted sense of the tera. In pistil­
late spikes, and the pistillate portions of bisexual spikes, 
the position of the flowers with respect to the central axis 
is obscured by the perigynia. Actually, each pistillate 
flower is borne on a short branch off the central axis of 
the spike and the pistillate spikes, therefore, are compound 
in structure. Rickett (1944), in a detailed review of the 
classification of inflorescences, described such compound 
spicate clusters as occurring in the Typhaceae, Polygona-
ceae, Betulaceae, Juglandaceae and Gramineaej although 
recognizing the difference between these and true spikes, 
he saw no reason for using a different term to designate 
them. 
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The nearest approach to the inflorescence unit of the 
Cariceae, from the standpoint of the presence of a bract 
and prophyll at the base of each inflorescence unit ("spike-
let"), is found in the genus Cyperus L. of the Scirpeae 
(sensu latlor) and the genus Dulichl\«n Pers. of the Rhyn-
chosporeae and two genera, Ascolepls Nees and Lipocarpha R. 
Br., which have been variously placed in the Scirpeae, the 
Rhynchosporeae and the Mapanieae by different authors. The 
anatomical features of the inflorescence in Cyperus and 
Dulichium have been discussed in detail by Holm (1904 and 
189Tb, respectively); in these two genera the "spikelet" 
of numerous perfect flowers, each subtended by a single 
bractlet, is basally subtended by both a bractlet and a 
prophyll. The prophyll, v/hich is open to the base, in these 
inflorescences is homologous with the cladoprophyll in the 
Caricean inflorescence and frequently resembles the upper 
glume of the Gramineae. In Lipocarpha, also discussed in 
detail by Holm (I899), the Individual perfect flowers are 
subtended by both a bractlet and a prophyll and another 
bractlet subtends the shortened axis on which the individual 
flower is borne. The "spikes" of Lipocarpha, therefore, seem 
to be composed of nmerous 1-flowered spikelets, each com­
parable to a much reduced spikelet of the genus Cyperus. 
In Lipocarpha the bractlet and the prophyll are separate 
and free to their bases; in Ascolepls, illustrated by 
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Clarke (1909)# the prophyll and bractlet subtending the 
individual flower are marginally fused together to form a 
perigynium-like structure. 
In the genera Kobresia and Schoenoxiphium the basic unit 
of the inflorescence consists of an androgynous branch with 
a single pistillate flower, enclosed by the perigynlum (the 
prophyll of the branch) at the base and several staminate 
flowers, each subtended by a bract, above the pistillate one. 
This androgynous branch is subtended by a bract at its point 
of attachment to the inflorescence axis. Levyns (19^ 5) has 
discussed the structure of this unit with respect to Schoen­
oxiphium and made some comparisons between the inflorescence 
of that genus and of certain species of the genus carex. She 
noted the differential reduction of the androgynous unit 
within a single inflorescence and both described and fig­
ured inflorescences in which the basal lateral units are 
complete, the median units lack staminate flowers although 
the bracts which would normally subtend them are present, 
and the terminal lateral units consist of the pistillate 
flower and a sterile rudiment of the axis enclosed in the 
perigyni\im. Holm (1896b, 1900b) described similar andro­
gynous units which compose the inflorescence in certain 
species of carex and described the variable structure of 
prophylls (with respect to shape, texture and vasculariza­
tion) from different levels of the same inflorescence. 
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Nelmes (19^ 3» 19^ 6) considers that the subgenus 
Indocarex "probably approaches most nearly to the ancestral 
types of the genus, particularly in the paniculate inflores­
cence and in the cladoprophyllum." In this and a later 
paper (Nelmes 1949a) he mentions the views of Krechetovich 
(1936) with respect to the developmental history of this 
complex. Nelmes agrees with Krechetovich's opinion that 
the monospicate inflorescence type, characteristic of 
Kukenthal's subgenus Primocarex, represents the most ad­
vanced type in the genus Carex. 
Pertinent Characteristics of the Family Gramineae 
On the basis of gross inflorescence structure, the 
Gramineae are as variable as the Cariceae. Examination of 
herbarium specimens and the descriptions and illustrations 
in such standard works on this family as those published by 
Hitchcock (1935)* Bews (1929) and Hubbard (193^ )» reveal 
that the Inflorescence ranges from a depaniculate type to a 
spicate type which approximates the monospicate inflores­
cence in Carex and related genera. Both Bews (1929) and 
Arber (193^ ) regard the compound paniculate type of inflor­
escence as primitive and the reduced spicate type as ad­
vanced. 
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The characteristic inflorescence segment in the Gramineae 
is termed a spikelet. In the normal form, the spikelet con­
sists of a pair of sterile bractlets, and one or more florets. 
The floret consists of a flower, which is in most cases 
apparently terminal on the axis, subtended by a bract (the 
lemma) and a prophyll (the palea). The former is homolo­
gous with the bract (gynephyll) which subtends the pistillate 
flower and the bract (androphyll) which subtends the stami-
nate flower in Carex and related genera. The palea, like­
wise, is homologous with the perigynium which subtends the 
pistillate flower in the Cariceaej the staminate flowers 
of the Cariceae, as previously noted, have no subtending 
prophyll. 
In the majority of the grasses, the palea is bi-keeled 
and the vascularization consists of two nerves, one in each 
of the keels. Arber (193^ ) has presented evidence, however, 
that such is not always the case. In a number of tropical 
genera and species the palea is scarcely, if at all, bi-
keeled and the vascularization consists of several to 
numerous and more or less equal nerves. Examples of this 
condition are: Cephalostachyum virgatum Kurz, Ochlandra 
setigera Gamble, Schizostachyum brachycladum Kurz, Anomochloa 
marantoidea Brongn., Luziola spruceana Benth. and Pariana 
campestris Aubl. The first three of these are members of 
30 
the subtribe Melocanninae of the tribe Bambuseae; this tribe 
is generally regarded as being the most primitive in the 
family Gramineae. The other three species have been var­
iously classified by authors because of their somewhat anom­
alous structure. Bews (1929) places the genera Anomochloa 
I'^ ziola in the tribe Oryzeae and the genus pariana in 
the tribe Hordeae. Hubbard (193^ )* however, segregates 
Pariana and Anomochloa into monotypic tribes, the Parianeae 
and the Anomochloeae, respectively, and leaves Luziola in the 
Oryzeae. In another somewhat anomalous genus, Streptochaeta 
Schrad., v/ith two species (S. spicata Schrad, and S. sodiroana 
Hack.), the palea although bifid almost to the base con­
tains numerous more or less equal vascular strands. This 
genus is placed in the oryzeae by Bews but is recognized as 
a monotypic tribe, the Streptochaeteae, by Hubbard. In 
Cornuoopiae cucullatum L. the paleas are not only keelless 
and multinerved, but are tubular like the perigynia of carex 
instead of having free margins. The lemmas of this curious 
species, which is placed by Bews in the tribe Agrostideae, 
are also tubular. 
It is of interest to note the geographical distribution 
of the genera discussed in the previous paragraph. Each of 
the three genera placed in subtribe Melocanninae of the Bam­
buseae has a wide range which extends from the East Indies 
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to eastern and southern Asia and westward to Madagascar. 
Three other genera, Neohouzeana A. Camus, Dinochloa Buse 
and Melocanna Trin., placed in the same subtribe by both 
Bews and Hubbard, have much the same range except for the 
absence of the extension into Madagascar] a fourth genus, 
Atractocarpa Franch., is restricted to the Congo region of 
western Africa. Luziola is widespread in tropical and sub­
tropical America; both Fariana and Anomochloa are known only 
from tropical Brazil; Streptochaeta ranges from Trinidad 
through tropical Brazil to eastern Peru and Comucopiae 
occurs only in the eastern Mediterranean. 
Although the florets and glumes are 2-ranked in the 
majority of the Gramineae, this arrangement is replaced by 
a 3-^ anked or spiral sequence in some of the bamboos, in 
Streptochaeta and in Fariana. In the latter genus the bases 
of the staminate spikelets are fused together to form an 
involucre surrounding the pistillate spikelet; the glumes 
of the staminate spikelets are external to the individual 
spikelet and glumes from adjacent spikelets are sometimes 
fused together. In Comucopiae (in addition to the marginal 
fusion which has resulted in the development of tubular 
paleas and lemmas) the glumes, according to Arber (1934), 
are fused together to form a cup-like involucre which sur­
rounds the florets. Involucres are characteristic of a 
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number of other genera of Gramlneae, and the morphological 
nature of such structures Is quite variable. The involucre, 
or "bead," characteristic of the genus Coix L. represents 
a leaf-sheath according to Arber. However, on the basis of 
personal observations of this structure in relation to the 
other parts of the inflorescence, it seems more likely that 
the "bead" is really a greatly modified prophyll rather 
than a modified bracteal leaf-sheath. In this case, the 
"bead" of Coix is the nearest approximation, in the Gramineae, 
to the cladoprophyll of the primitive Caricean inflorescence. 
It is of interest to note that the original area of distri­
bution of Coix, which is now widely cultivated th3?ough the 
tropics and subtropics, is in southern and southeastern 
Asia. 
Townsend (1885) suggests that the pulvinus, a charac­
teristic enlarged area on the adaxial side of the base of 
inflorescence branches in many members of the Gramineae, 
represents a remnant of the cladoprophyll. On the basis of 
structural details mentioned by Arber (193^ ) with regard 
to the pulvinal enlargement at the base of leaf-sheaths, 
Townsend's suggestion seems credible. The majority of 
grasses lack the subtending bracts and prophylls character­
istic of inflorescence branches in most Monocotyledons; 
Arber states that a south American bamboo, Glaziophyton 
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mlrablle Pranch., may be unique among the Graraineae since 
each inflorescence branch arises in the axil of a bract 
and bears a bikeeled prophyll at the base. Bews (1929) 
states that bracts are present at the base of every primary 
inflorescence branch in another genus of bamboos, Phyllo-
stachys Sieb. & Zucc., but he makes no mention of accompany­
ing prophylls. The single species in the genus Glaziophyton 
is restricted to tropical Brazil while the species of 
Phyllostachys are widespread in tropical southern and 
eastern continental Asia and Japan. 
The characteristic fruit of the Gramineae is a caryopsis. 
In this type of fruit the integuments of the seed and the 
inner layer of the pericarp become permanently fused to­
gether so that it is frequently difficult to determine where 
the ovary wall ends and the seed begins. However, in cer­
tain genera of the tribe Bambuseae, the ovary wall and the 
seed coats are not united and the ovary wall develops into a 
woody structure. Such fruits as these, from among which 
Arber (193^ ) has described those of Melocanna bambusoides 
Trin. and Melocalamus compactiflorus Benth. & Hook., are 
similar in many respects to the achene of the Cariceae. 
Isely (19^ 7)* in a discussion of the use of family 
characteristics in the classification of seeds, points out 
the similarity between the embryos of the Cariceae and the 
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other tribes of the Cyperaceae. The embryo of these plants 
is basal in position and is completely surrounded by the 
endosperm. In the Gramineae, on the other hand, the embryo 
is lateral and lies between the seed coats and the endo­
sperm mass. Martin (19^ 7) classifies the anbryo of the 
Cyperaceae, including the Cariceae, as "capitate" and the 
embryo of the Gramineae as "lateral." Further study seems 
to be needed with respect to the embryo position in some 
of the more primitive members of the Cariceae and the 
Gramineae before it can be stated definitely that all 
members of the two groups differ in the embryo character­
istic. 
Characteristically, the leaf-sheath of the Gramineae 
is split to the base. In some genera, however, such as 
Bromus, Festuca, Glyceria and Meliea, the sheaths are closed 
nearly or quite to the mouth. Elias (19^ 2, 19^ 3) believes 
that the primitive type of sheath in this family was closed 
and radially symmetrical with the vascular bundles more or 
less evenly distributed. He also discusses the homology 
between leaf and lemma. Schwendener (1889) has discussed 
the structure of the stomata in the Cariceae, the remainder 
of the Cyperaceae and the Gramineae. 
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Geographical Origin and Possible Migration Routes 
Information with respect to the possible point of origin 
and subsequent migrations of Carex and related genera is 
rare in the literature. Holm (1900c) intimates that the 
origin of the simple monospicate inflorescence type was in 
the north and that the genus spread southward into and across 
the tropics; this southward migration was in part accompan­
ied by the development of the more complex types of inflor­
escence. Kukenthal (1909) states that the center of devel­
opment of Schoenoxiphium is in South Africa and that the 
point of origin of Kobresia was in the high mountains of 
central Asia. He did not, however, postulate any region of 
origin for either Uncinla or Oarex, or for the complex as a 
whole. Nelmes (19^ 9h) suggests that Uncinia had an Antarctic 
origin. Krechetovlch (1936) and Nelmes (19^ 3, 19^ 6, 1949a) 
state that the subgenus Indocarex, which they believe to be 
the most primitive group within the genus Carex, originated 
in the equatorial regions; Nelmes further states his belief 
that the point of origin is probably in the Malaysian por­
tion of the tropics. Krechetovich (I936) considered that 
the further development of the less complex types of in­
florescence in Carex was correlated with adaptation to 
cooler climates and a migration both to higher latitudes 
and to higher elevations in montane regions. 
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Cain (19^ )^ and Wulff (1943) have discussed the regional 
frequency of species of Carex as compiled by Szymkiewicz 
(1937). These data, which show a preponderance of endemic 
species (259 out of a total of 658 endemics) in easteim 
Asia, seem to indicate that the center of origin of the 
group, or, at least, a major primary center of development 
lay in that area. Aside from eastern Asia, eastern and 
western North America contain the next larger number of 
endemic species; 86 and 61, respectively. Malaysia, with 
51 endemics in a total of 76 species, ranks fourth. Wulff 
further analyzed the subgenera and sections of Carex, on the 
basis of the treatment by Kiikenthal (I909), with the con­
clusion that the prominence of the eastern Asiatic center is 
not reflected in the analysis of the larger groups. How­
ever, if the endemic sections for all four subgenera are 
added together, 14 are restricted to eastern Asia, 11 to 
eastern North America and 6 to western North America. The 
next largest number of endemic sections, four, are found 
in Europe and in the Andean region of South America. 
General theories with respect to the origin of the 
Angiosperms depend, to a considerable extent, both upon the 
relative antiquity of the groups considered and upon the 
relative proportion of the Angiosperms considered by a par­
ticular author. Wulff (194-3)# Smith (1945) and Just (1947) 
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have summarized much of the information previously available 
with respect to these theories. Briefly, the historical 
development of these theories may be summarized as; 
(1) a hypothesis of a northern hemisphere origin of 
all Angiosperms, with southward migrations through the 
three main land masses; 
(2) a subsequent hypothesis that certain groups may 
have had a southern hemisphere origin, with the resultant 
"bipolar" theory of origin followed by migrations from 
each polar area toward and across the equatorial regionj and 
(3) a still more recent hypothesis that the point of 
origin was somewhere in the tropical region with subsequent 
migrations both northward and southward into the temperate 
regions. 
The exact locality within the particular hypothetical 
region of origin and the extent of the original locality 
have varied considerably with different authors who have 
discussed the matter. The usual estimates, based entirely 
on fossil evidence, of the time of origin according to each 
of the three theories mentioned above is early in the Cre­
taceous period (late Mesozoic era). Berry (1920, I923) 
places the origin of the Dicotyledons in the Jurassic (mid-
Mesozoic) and suggests that the origin of the Angiosperms 
began in the late Paleozoic. 
38 
Skottsberg (1915> 193^ ) Copeland (1938, 19^ 8) have 
advocated the Antarctic origin of both the Angiosperms and 
ferns of Polynesia and New Zealand and the latter believes 
that many of the ferns of the Philippines have had an origin 
in the same area. Skottsberg (193^ )» in a discussion of 
the genus Aatelia of the family Liliaceae, indicates that 
this genus — which is found in the Hawaiian Islands, the 
Marquesas, Tahiti, New Guinea, New Caledonia, New Zealand 
and outlying Islets, southeastern Australia and Tasmania, 
the Patagonlan Andes and the Falkland Islands and on the 
Island of Reunion Just east of Madagascar — could only 
have achieved its present range if an Antarctic center of 
origin is assumed. His conclusions are open to question. 
Dobzhansky (1950), on the other hand, has ably discussed 
and defended the probable origin — or, at least, a major 
center of evolution — in the tropical regions for both 
plants and certain animal groups. 
More recently. Camp (19^ 7) has postulated a southern 
hemisphere center of origin and primai^  evolution and diver­
gence of Anglosperm families. He suggests the time of 
origin as contemporaneous with the Palaeozoic era of the 
northern hemisphere and believes that the basic family 
groups had developed by the mid-Mesozolc and that the ma­
jority of Anglosperm families had developed and begun to 
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invade the northern hemisphere in the Cretaceous, Camp's 
suggestion as to the probable time of Anglosperm origin 
seems logical inasmuch as the northern hemisphere fossil 
floras of the Cretaceous contain representatives of the 
majority of knotm plant families. Acceptance of Camp's 
postulated center of origin, as V7ith the other centers 
previously proposed, depends to a considerable extent on 
the validity of theories with respect to the sequence of 
migration and the location of migration paths. 
Bailey (19^ 1-9), Buchholz (19^ 8) and Just (1948) have 
presented considerable evidence that the area including, 
and extending northwestward from. New Caledonia is an appar­
ent point of origin for both widely diverse groups of Angl-
osperms and certain major segments of the Gymnosperms, This 
viewpoint, of course, is based in part upon the acceptance 
of the idea that primitive plants are more apt to be found 
living in or near the center of their origin, while the 
derived and more advanced forms are the ones which invade 
new areas or different habitats and, in consequence, are 
more widely distributed. This idea, which has not always 
been accepted, has been defended by Camp (1947). Bailey 
(1949), among other facts presented, points out that of the 
ten genera (assigned to five families) of woody Angiosperms 
iTlthout vessels in the xylem, seven are knovm to occur in 
New Caledonia, and three of these are endemic to that island. 
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A number of criteria for determining the center of 
origin of a group of organisms have been proposed by Adams 
(1902) and discussed in detail by Cain (1944). Some of these 
criteria are logically applicable only to Individual species 
and the validity of others is questionable. The most im­
portant, from the standpoint of determining the center of 
origin of a large group such as Carex and related genera are; 
(1) The location of greatest differentiation of a type; 
(2) The location of primitive or generalized types and 
closely related forms; 
(3) Determination of continuity and convergence of 
lines of dispersal; 
(4) Determination of continuity and directness of 
individual variations or modifications radiating along 
highways of dispersal from the center of origin; and 
(5) Indications by the concentricity of progressive 
equiformal areas of distribution for other groups of organ­
isms. 
The present disjunct or discontinuous distribution of 
many Angiosperm families and genera, anc3 the diversity of 
location of endemic families and genera is strongly sug­
gestive of a very complex mlgrational history regardless of 
which center of origin theory one is inclined to accept. 
Cain (1944) has discussed the various theories with respect 
to polytopy and polyphylesis which may be used to account 
for disjunct distributions and the vicarious representa­
tives of groups with such distributions. Good (1927, 19^ 7) 
has discussed the geographical location for the discontin­
uous genera in considerable detail and (1947) has similarly 
considered the endemic genera. Both Good (19^ 7) and Camp 
(1947) have presented data with respect to the endemic 
families and families with discontinuous distribution. The 
data thus presented give rather definite indications of the 
former existence of land connections between areas which 
are now separated — and in some cases by a considerable 
expanse — by ocean waters. The principal land connections 
of this type, arranged in descending order of importance 
on the basis of the number of genera and families Isolated 
at both ends, are: 
(1) Eastern Asia-Malaysia to Africa-Madagascar; 
(2) Africa to South America; 
(3) Eastem Asia to eastern North America; 
(4) Tropical Asia to tropical America; 
(5) Australia-New Zealand to south America (the South 
pacific arc); 
(6) Asia to North America (the North Pacific arc); 
(7) North America to Europe (the North Atlantic arc); and 
(8) Africa-Madagascar to Australia, 
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van steenis (193^ , 1935> 1936), In a detailed consid­
eration of the upland and montane floras of the Malaysian 
area, has proposed the term migratory tract to replace the 
more common one of migration route. He recognizes three 
principal tracts for the area: one, via Sumatra, extends 
into India, the Himalayas and western China; another extends 
via Luzon and Formosa into Japan and eastern Asia; the third, 
via New Guinea, extends into the Australia-New Zealand area. 
Cain (1944), from an ecological standpoint, considers a 
migratory tract to consist of a continuity of habitats 
within the ecological amplitude of a migrating species. The 
same definition may well be applied for groups of species 
and genera. Matthew (I915, 1939) has discussed, at con­
siderable length, the effect of climate on evolutionary 
development and migration; his theories are based on the 
hypothesis of a permanent location of continental masses 
and oceanic basins. 
Regardless of the type of propagule possessed and the 
particular method of dissemination of these propagules, 
any wide-spread distribution of a group of Angiosperms — 
with the possible exception of the marine aquatic groups — 
requires a more or less extensive expanse of land across 
which migration could occur. To explain discontinuities 
in distributional areas of plant groups, particularly when 
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major oceanic areas Intervene between the disjunct segments, 
two major theories have been postulated. These have been 
summarized and discussed by Wulff (194-3), Smith (19^ 5), 
Good (19^ 7) and Just {ISkf, 19^ 8) and may be designated as 
(1) the land-bridge theory and (2) the continental dis­
placement theory. The first of these, which is correlated 
with the belief that the position of continental masses 
and oceanic basins has been relatively permanent throughout 
the history of the earth, has had numerous advocates. The 
number and extent of such bridges as have been postulated 
is both considerable and varied. The second theory, gen­
erally attributed to Wegener (192^ ), has been modified by 
DuToit (1937) and f\irther modifications seem likely in the 
future. Basic requirements of this theory are; (a) a 
single large land mass on which biotic distributional areas 
had been established, and (b) the subsequent fragmentation 
of this mass followed by the gradual movement of the segments 
to the sites of the present continents. Opposition to the 
continental displacement theory has been greater from geolo­
gists than from biologists, but the opinions of many members 
of the latter group seem to be gradually changing in the 
direction of acceptance (see Just 19^ 7) of at least a mod­
ification of the continental hypothesis; Daly (19^ 2) and 
Staub (19^ )^* for instance, believe that no major orogenies 
could occur without some form of continental displacement. 
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Detailed discussions of the geographical distribution 
of a group of plants with reference to their phylogenetic 
development are not numerous in the literature. Camp (1947), 
by means of maps, has presented a partial story of a number 
of families on these combined bases and both Good (1947) 
and Cain (1944) discuss many examples of families, genera 
and species selected from previously published literature. 
The majority of the groups mentioned by these three authors, 
however, have either only been superficially studied from 
the standpoint of the phylogenetic significance of combined 
morphological and geographical data or the geographical 
aspects have been merely incidentally mentioned in associa­
tion with taxonomic treatments of the groups. Hult^ n (1937) 
has presented abundant data with regard to the distribution 
of plant groups in the boreal and subarctic regions, and 
DuRietz (1940) has discussed a number of plants character­
ized by bipolar discontinuities of distribution. A series 
of maps, in which the known distributional limits of all the 
Angiosperm families are given, has been published by Vester 
(1940). These maps are of invaluable assistance to any con­
sideration of phytogeographical problems. 
One of the most detailed studies combining the geo­
graphical and morphological data in an attempt to establish 
a phylogenetic pattern is the recent treatment of the 
45 
Compositaceous genua Crepls L. by Babcock (1947), who postu­
lated for It a central Asiatic center of origin. Migrational 
routes for most of the twenty-seven sections of this large 
genus are described. The principal routes extend from the 
Altai-Tien Shan center as follows: 
(1) Southwestward across Arabia into eastern arxi 
southern Africaj 
(2) West-southwestward through Asia Minor into Mediter­
ranean Europe and Africa; 
(3) Westward between the Ural Mountains and Caspian 
Sea into central and northern Europe; 
(4) Southeastward into China; and 
(5) Northeastward across Siberia and the Bering Strait 
region into North America. 
Babcock mentions, among the probable precursors of 
Crepls, the genera Dubyaea DC., Youngla Cass, and Ixeria 
Cass. These genera, which have been discussed by Stebblns 
(1940) and Babcock and Stebbins (1937)* have a more southern 
distribution than Crepls. Dubyaea ranges from upper Burma 
and southwestern China (Yunnan and Szechuan) throiigh the 
Himalayas and southern Tibet to Kashmir and the Punjab in 
northwestern India. Youngla is more widespread, with a 
range from Ceylon and the Malay Peninsula, through eastern 
India and China to transcaspian Asia, the Altai and Baikal 
regions to Kamchatka and japan. The genus is represented 
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in the island of Luzon, the Moluccas, New Guinea and the 
Hawaiian Islands. The center of frequency and the most 
primitive species occur in southwestern China and the east-
em Himalayas. Ixeris apparently extends somewhat further 
south in the East Indies than Youngia. Stebbins postulated 
the time of origin for mbyaea as the Cretaceous Period; 
he baaed this idea, in part, on the almost certain early 
Tertiary developmental period of Prenanthes, another genus 
which he considers to be derived from Dubyaea. 
Steyermark (1932) has discussed the morphological-
geographical relations of the genus Menodora Humb. & Bonpl. 
of the family Oleaceae. This genus is widespread in south­
western United States and Mexico, from southern Bolivia 
and southeastern Brazil through Paraguay and Uruguay to 
south-central Argentina and Chile, and in the Transvaal, 
Orange Free State and Cape Province regions of South Af­
rica. Steyermark shows that the center of variation in this 
genus is in Mexico and postulates a land-bridge across the 
South Atlantic Ocean sometime prior to the Upper Cretaceous. 
He makes no positive statement as to the probable center of 
origin. Cain (19^ 4), In a discussion of Steyermark's work 
with Menodora, calls attention to the fact that a genus of 
bees, Hesperapls, has a very similar discontinuous distribu­
tion. 
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Smith (1943a, 1943b, 1945) haa discussed the geograph­
ical distribution of the family Winteraceae in relation to 
the morphological development of the group which has been 
discussed in detail by his co-workers. Bailey and Nast 
(1945 and other papers). He suggests that the area includ­
ing New Guinea and northeastern Australia appears to be the 
center of origin and that the primary cycle of generic dif­
ferentiation must have taken place at a period when such 
areas as New Guinea, New Caledonia, the Solomon Islands and 
New Zealand were a part of the Australian continental 
mass. The distribution of the family clearly indicates a 
northwestward migration into Borneo and the Philippines and 
a much more extensive migration southeastward to South 
America; the last migration was followed by a northward 
spread as far as eastern Brazil, Venezuela, Colombia, Costa 
Rica and southern Mexico. Smith does not commit himself, 
however, as to the exact nature of the land connection 
between the Australasian and South American areas although 
he is unusually sympathetic toward a modified theory of 
continental displacement. He lists a considerable number of 
families and genera with distributions similar to that of 
the Winteraceae. 
In a later paper. Smith (1947) discusses the signif­
icance of the morphological-geographical relationships of 
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the families Illiclaceae and Schisandraceae. Both of these 
families, like the Winteraceae, are generally considered to 
be relatively closely related to the family Magnoliaceae. 
Both the Illiclaceae and the Schisandraceae have discontin-
uously distributed segments in southeastern Asia and Malaysia 
and in the southeastern United States, eastern Mexico and the 
Greater Antilles. The most primitive members of the Schisan­
draceae and the center of variability for the Illiclaceae 
are found in the Asiatic center of distribution. Although 
he makes no positive statement of the location for the 
migratory tract for these two families, he does mention his 
doubt that the connection between the present areas could 
have been holarctlc. 
Camp (19^ 1), in a discussion of the tribe Gaylussacieae 
of the family Vaccinlaceae, postulates a major primary evo­
lutionary development of the group in South America. The 
principal genus, Gaylussacla seems to have had its 
principal development in the ancient highlands of south-
easteam Brazllj some of the derived forms are known today 
from that area as well as in certain areas of northeim and 
northwestern (Andean) South America. Derived but closely 
related forms are present in North America. The distribu­
tional evidence presented by the morphology of the groups 
indicates that the migration into North America did not occur 
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through present Central America but was across the Carib­
bean at a time when land contacts and ecological habitats 
were suitable. Further, on the basis of morphological 
evidence. Camp postulates two separate invasions of repre­
sentatives of Gaylussacia into North America: one of 
primarily upland forms during the Cretaceous and a later 
migration of lowland fomns diiring probably the Oligocene. 
Cain (19^ )^ has presented, from diverse sources, a 
synthesis of inforaation for the Magnoliaceae in which 
morphological and geological evidence is used to determine 
possible phyletic relationships. If this is combined with 
Smith's (19^ 5) discussion of this family in relation to 
the Winteraceae and the critical revision of the Magno-
liacean genera by Dandy (I927), it is apparent that the 
Magnoliaceae had a tropical origin and primary development, 
despite the assumption of a Holarctlc origin by Berry (1923). 
principal migration tracts for the Magnoliaceae extended 
northward through Asia, Europe and North America and south­
ward from the Caribbean region into South America. The 
apparent absence of both living and fossil members of the 
family from the African region would seem to indicate 
either a distribution across the South Pacific (similar to 
that for the Winteraceae as described above) or a trans­
pacific tropical zone migration for the more primitive 
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members of the groups which are found in both tropical Asia 
and tropical America, The greatest centers of present day 
speciation in the genus Magnolia are in eastera Asia (in­
cluding Japan) and southeastern United States; the genus is 
also represented by a species in Panama. On the basis of 
the known distribution of fossils of this genus. Magnolia 
had a wide holarctic distribution in the Eocene, much more 
restricted areas in only Europe and North America during 
the Oligocene and Miocene, and another wide-spread cycle 
throughout the holarctic region in the Pliocene. The 
Pleistocene history of the genus seems to have included a 
drastic reduction of the distributional area due to climatic 
influences. 
Pax (1902), in conjunction with his monograph of the 
family Aceraceae, presented maps showing the distribution 
of living and fossil members of the several sections which 
he recognized as comprising the genus Acer L. Prom these 
maps it is apparent that the sections Rubra and Saocharina, 
at present confined to North America, were widely distributed 
in Europe during the Tertiary; in addition, the section 
Rubra was also known from eastern and northern Asia diiring 
that period. A more recent analysis of this family by 
Gilly and Wilson (1950b) indicated a wide distribution — 
including Malaysia and the Philippines — for the most 
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primitive groups within the family, principal centers of 
development seem to have been in eastern Asia and North 
America, with the European populations (both living and 
fossil) having been derived from both the Asian and Ameri­
can centers. The absence of this group from much of western 
Asia and eastern Europe suggests that the main Eurasian 
migrational tract for the group was south of the Caspian 
region. 
The general information, presented in the preceding 
paragraphs, with respect to the origin, migration and dis­
tribution of the Angiosperms may appear to have slight re­
lationship to the problem of carex and related genera. It 
is mentioned here, however, as necessary background material 
to certain considerations with respect to the geographical 
distribution of the Cariceae which will be presented in a 
subsequent section of this paper. 
Cytogenetical Aspects of Evolution in the Tribe Cariceae 
Cytogenetical data, if sufficiently abundant, are fre­
quently of considerable importance in the development of 
phylogenetic patterns within a group of organisms. Ander­
son (1937 and 19^ 9) has discussed many of the aspects of 
this approach to an understanding of a group. 
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There is a considerable amount of cytogenetical data 
available with respect to the genus Carex. In addition to 
chromosome number reports compiled by such workers as 
Tischler (1921—1922, 1927, 1931, 1937, 1938), Gaiser (1926, 
1930a-# 193012) and Darlington and Janaki Ammal (19^ 5), de­
tailed investigations have been made by Heilborn (1924, 
1928, 1932, 1939), Tanaka (1937, 1939) and Wahl (19^0). 
Reports of at least one chromosome count per species are 
available for approximately 200 species. The numbers re­
ported range from n = 6 to n = 56, and several separate 
series with basic numbers of 6, 7, 8 and 9 seem likely 
within the complex. Numerous examples of dysploid series 
of niimbers for individual species are known, particularly 
through the work of Heilborn and Wahl. Camp and Gilly 
(19^ 3), realizing on the basis of karyotype illustrations 
that the dysploid series in some of the species of carex 
were very similar to the B-chromosomes of Zea, proposed the 
term "Dysploideon" for species of this type. Other species 
of Carex appear to be chromosomally stable. A single 
Instance of apparent autoploidy is reported by Tanaka (1939) 
specimens of Carex siderosticta Hance, examined from Mt. 
Idugatake in Japan, were found to have an n number of 6 
while morphologically Inseparable specimens of the same 
spepies from Mt. Yatugatake were found to have an n number 
of 12. 
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Because of the fact that only two reports of chromosome 
numbers from members of the subgenus Indocarex are available 
and only a single report from the genus Kobresla has been 
published — with no reports from Uncinia or Schoenoxiphium 
— any extensive use of cytogenetic data in interpreting 
the phylogenetic history and relationships within the tribe 
Cariceae is impossible at the present time. 
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MTERIALS AND I/CETHODS 
The materials upon which this study is based consist 
of (a) herbarium specimens of plants of Carex and related 
genera, and (b) monographic and current supplemental lit­
erature in which the species of this complex are described. 
Because of the large nximber of species considered in this 
study, it was not possible to examine specimens of all 
species — many of which are described from specimens not 
available in American herbaria. 
Herbarium specimens examined during the course of this 
study include those in the herbaria of Iowa State College 
(Ames, lov/a), Michigan State College (East Lansing, Michigan), 
the Institute Biologico (Mexico, D.P., Mexico) and the Nex\r 
York Botanical Garden (New York, N. Y.). The latter col­
lection is very large, and contains representative specimens 
of many of the species from Asia, Africa, Australia, the 
East Indies, Europe and South and Central America v/hich are 
not represented in the other herbaria listed above. 
Monographic literature utilized as a basis of this 
study included the treatment of the subfamily Caricoideae 
of the World by Kukenthal (I909) and the treatment of the 
tribe Cariceae for North America, Central America and the 
West Indies by Mackenzie (1931—1935). These are the only 
recent major treatments of this complex. In addition. 
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certain papers by Anderson (19^ 5)> Blake (19^ 7^)^  Hulten 
(1942), Nelmes (193T, 1938a, 1938b, 1939a, 1939b, 1939c, 
1940a, 1940b, 1940c, 1947, 1949b, 1949d), O'Neill (1940), 
St. John (1947) and Stacey (1937) were consulted, primarily 
because these papers contain descriptions of species from 
areas outside of North America. Certain of these areas were 
relatively unexplored at the time Kukenthal (I909) pre­
pared his monograph of the group, and it seemed advisable 
to obtain as much information as possible from these areas 
for this study. 
The methods and procedures used in this study included, 
in approximately the following order: (a) a preliminary 
survey of the complex in the works of Kukenthal and Mackenzie; 
(b) a preliminary evaluation of the characteristics of the 
inflorescences of members of the complex, both in the lit­
erature and in the herbarium; (c) a detailed study of herbar-
iiim specimens to check the reliability of the descriptions 
of Kukenthal and Mackenzie; (d) a detailed survey of the 
two monographs and the preparation of a tabulation of the 
included species on the basis of inflorescence character­
istics; (e) the arrangement of these species into groups 
(referred to as type-groups in the remainder of this paper) 
based upon the various combinations of inflorescence charac­
teristics; (f) a consideration and evaluation of the criteria 
for and the possible limits of units which might be recognized 
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as genera; (g) a consideration of the geographical distri­
bution of the tentatively suggested genera; and (h) a 
preliminary survey of the nomenclatural aspects of the 
problem. 
During the detailed survey of the monographs of Kuken-
thal and Mackenzie and the correlative herbarium studies, a 
number of species included in these monographs could not 
be definitely assigned to particular type-groups because of 
the incomplete descriptions and lack of available herbarium 
specimens. Fifty-seven such species were excluded from 
further consideration in the present study. In addition, 
116 entities — recognized by either Kukenthal or Mackenzie 
as species — seemed to be so little different from other 
entities as to be of doubtful value as species; these were 
also excluded from further consideration in this study. A 
detailed explanation of reasons for disregarding some of 
these previously published species has been previously pub­
lished (Gilly 19^ 6). 
Kukenthal included 857 species in his treatment of the 
Caricoideae of the world, while Mackenzie -- who possessed 
a much more narrow concept of a species — recognized 539 
species of the Cariceae for North America, Central America 
and the West Indies. The number of approximately identical 
species recognized by the two authors is 265. These, together 
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with 525 additional species from Kukenthal, 168 additional 
species from Mackenzie and a total of 30 species from the 
supplemental papers by Blake, Nelmes, O'Neill, St. John and 
Stacey (cited above), constitute a total of 988 species con­
sidered in this study. 
As a means of determining the relative advancement of 
the type-groups, arbitrary numerical values (ranging from 
zero for the most primitive phase to ten for the most advanced 
phase) were assigned to each phase of the inflorescence 
characteristic. 
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PHyLOGENETIG CONSIDERATIONS 
Prom the philosophical standpoint, the two views of 
phylogenetic sequence — (1) reduction and elimination as 
opposed to (2) amplification and addition — may be equally 
defensible. Prom the practical standpoint, however, ob­
taining proof as to just which one of the two sequences is 
involved in the elaboration of a particular assemblage of 
organisms is difficult at the least. Often it is impossible. 
The discussion which follows is based on the premise 
that the primitive inflorescence, in the group composed of 
Carex and related genera, is the complexly-branched depan-
iculate type. By "reduction" or, in other words, the fail­
ure of development of certain portions of such an inflor­
escence, the less complex types have been developed. The 
presence of a tertiary axis in a perigynium is taken as an 
indication of the derivation of the single pistillate 
"spikelet" from an androgynous branch unit. 
On the basis of morphology alone, it is quite diffi­
cult to determine whether the depaniculate inflorescence 
or the monospicate inflorescence — or, even, one of the 
other intermediate types — is the most primitive within 
this group. Prom either end, by reversing the direction of 
trends, it is quite possible to arrive at the other end of 
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the series of Inflorescence types. Equally, it is possible 
to begin in the middle of the series (with, for example, 
the spicate type) and, by recognizing differential direc­
tional trends, arrive at both the depaniculate and monospicate 
inflorescence types. Such a starting point as that mentioned 
in the last sentence, of course, would imply that the se­
quence of development for the two groups on either side 
of the spicate inflorescence was diametrically opposed to 
that on the other. The final decision, with respect to 
the choice of a most primitive type within the various 
inflorescences of the Cariceae (Kobresiaceae), was made on 
the basis of a detailed study of the geographical distribu­
tion — with reference to both spatial relationship and 
geological history of the areas occupied — of each inflor­
escence type. A similar method was utilized in determining 
relative primitiveness and relative advancement for the 
basic inflorescence unit and for each phase of the ten 
inflorescence characteristics considered in detail in the 
present paper. 
Briefly, the geographical considerations, as they are 
utilized in determining relative primitiveness within the 
group under consideration in the present paper, we3?e primar­
ily predicated on the assumption that the Cariceae (Kobre­
siaceae) is a monophyletic group and that there was a single 
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center of origin for the group. Secondarily, it is presumed 
that divergence from the primitive type may have occurred 
in any direction from the center of origin providing that 
the necessary land areas were present adjacent to the pro­
posed center of origin. When the members of the complex 
are mapped on the basis of single characteristics of the 
Inflorescence, one thing stands out clearly: the center of 
origin must be in what is now the tropical region and the 
direction of migration and phyletic divergence was both 
northward and southward from the present tropics. As a 
result, the advanced types may be found in the extreme 
north (or in the ecologically similar mountainous regions 
of Evirope, Asia and North America) and in the extreme 
south (or in the ecologically similar mountainous regions 
of South America, Africa, Australia and New Zealand). The 
geographical considerations, accompanied by maps on which 
the distribution of the various characters are delineated, 
which are briefly mentioned here are discussed in detail 
in the section Geographic Considerations of the present 
paper. 
Terminology of Inflorescence and Flower 
Because of the various ways in which certain terms 
have been used in previously published literature, it has 
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seemed desirable to precede the discussion in this portion 
of this paper with a series of definitions of terms as used 
in the remainder of the paper. The majority of these terms 
have been used by previous workers but, for the sake of 
clarity and precision, six terms are here proposed as nevj. 
The relationship between the terms which refer to specific 
structures in the Inflorescence is indicated in the diagram 
in Figure 1 and summarized in Table 1. Each of the six 
terms proposed as new in this paper is indicated by an 
asterisk in the following list: 
*1. Androgynon — an inflorescence unit consisting 
of a short branch subtended by a bract, bearing a prophyll 
with an axillary pistillate flower near the base and term­
inated by a group of staminate flowers and attendant andro-
phylls (see Figures 2 and 27a). 
2. Androgynous — (Adj.) referring to an inflor­
escence, or an inflorescence unit, in which the uppermost 
flowers are staminate and the lower flowers pistillate 
(see Figure 5). 
*3. Androphyll — the bractlet which subtends an 
individxml staminate flower (see Figures 1-n, 2-f and 
7-i). 
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Table 1. 
Relationship between Bracts, Pr-ophylls and Flow­
ers in the Caricean Inflorescence (arranged from 
bottom to top of table, in sequence from base to 
apex of inflorescence). 
Bract Prophyll Flower 
androphyll 
gynephyll 
secondary bract 
primary bract 
leaf 
perigynium 
cladoprophyll 
cryptophy11 
starainate flower 
pistillate flower 
?pistillate flower? (a) 
(a) Pistillate flowers generally absent, but sometimes pres­
ent in the axils of cladoprophylla. 
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Bract — here restricted to denote a leaf or 
reduced leaf which subtends a major segment of the in­
florescence (see, also, primary Bract and Secondary Bract). 
5, Cladoprophyll — a prophyll borne at and surround­
ing the base of a secondary inflorescence axis but not 
enclosed by the sheath of the bract subtending this axis 
(see Figure 1-J). 
*6, Compound Androgynon — an androgynous inflores­
cence unit in which the axis is elongated and bears one or 
more complete or modified androgynons between the basal 
prophyll and the apical cluster of staminate flowers (see 
Figures 7 and 29-31, inclusive). 
*7. Cryptophyll — a prophyll borne at and surrounding 
the base of a secondary inflorescence axis and also enclosed 
by the sheath of the bract which subtends this axis (see 
Figure 1-h). 
8. Depaniculate — a multi-compound inflorescence 
type composed of compound androgynons arranged on secondary 
axes of the second or third order (see Figure 8). 
9. Fasciculate — an inflorescence type in which the 
primary axis of each segment is much reduced and as a 
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PLATE I 
Inflorescence Structure in the Kobresiaceae — 1. 
Pigiire 1. Diagrammatic representation of a complex type 
fdepaniculate) inflorescence in the cariceae 
(Kobresiaceae) to show the principal parts of 
such an inflorescence: A — main (primary) 
axis of culmj B -- principal (1st order) sec­
ondary axis; C -- minor (2nd order) secondary 
axis; D — minor (3rd order) secondary axis; 
E — tertiary axis; P — leafj G — primary 
bract; H — cryptophyll; I — secondary bract; 
J — cladoprophyll; K — gynephyll; L — peri-
gynium; M — pistillate flower; N — androphyll; 
0 — staminate flower; P — sterile (empty) 
androphyll. 
Figure 2. Diagrammatic representation of an androgynon, 
the basic unit of the Caricean inflorescence; 
A — secondary axis; B — tertiai»y axis; C — 
bract (secondary bract or gynephyll); D — 
prophyll (cladoprophyll or perigynium); E — 
pistillate flower; P — androphyll; G — stam­
inate flower; H — sterile (empty) androphyll. 
Figure 3« Diagrammatic representation of a pistillate 
spike. 
Figure if. Diagrammatic representation of a staminate spike. 
Figure 5. Diagrammatic representation of an androgynous 
spike. 
Figure 6. Diagrammatic representation of a gynecandrous 
spike. 
Figure 7. Diagrammatic representation of a compound andro-
gynon: A -- secondary axis; B — minor secondary 
axis (of 2nd order); C — minor secondary axis 
(of 3rd order); D — secondary bract; E — clad­
oprophyll; P — gynephyll; G — perigynium; H — 
pistillate flower; I — androphyll; J — stam­
inate flower. 
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consequence, several pedunculate spikes are borne in the 
axil of a single primary bract (see Figure 11). 
10. Gynecandrous — (Adj.) referring to an inflor­
escence, or an inflorescence unit, in which the uppermost 
flowers are pistillate and the lower flowers are staminate 
(see Figure 6). 
*11. Gynephyll — the bractlet which subtends an indi­
vidual pistillate flower (see Figures 7-k and 7-f)• 
12. Monospicate — an inflorescence type composed of 
a single spike (see Figiire 12). 
13. Paniculate — a compound inflorescence type com­
posed of compound androgynons arranged on secondary axes of 
the first order (see Figure 9)• 
14. Perigynium — a prophyll which subtends and more or 
less encloses a pistillate flower or the resultant fruit 
borne basally and laterally on the axis subtended by the 
prophyll (see Figures 1-1, 22 and 2h), 
15. Primary Bract — a leaf or reduced leaf which 
subtends the axis of a primary segment of the inflorescence, 
3^ .e., an axis borne as a branch on the primary axis or culm 
(see Figure 1-g). 
PMTE II 
Inflorescence Structure in the Kobresiaceae — 2. 
Figures 8-13, inclusive. Inflorescence types in the Cariceae. 
Pigiire 8. Depaniculate inflorescence. 
Figure 9» Paniculate Inflorescence. 
Figure 10. Spicate inflorescence. 
Figure 11. Fasciculate inflorescence. 
Figure 12. Spicato-paniculate inflorescence. 
Figure 13. Monospicate inflorescence. 
Figures 14-21. Inclusive. Tertiary axes in the Cariceae. 
Figure 14. Binerved tertiary axis, with te2?minal stam-
inate flowers, from Schoenoxiphium ecklonii Nees. 
Figure 15. Binerved tertiary sixis, with terminal sterile 
androphylls, from Schoenoxiphixm lanceiim (Thunb.) Kuk. 
Figure I6. Sterile bine2?ved tertiary axis from Carex 
curvula All. 
Figure if. biagraramatlc cross-section through a binerved 
tertiai»y axis. 
Figure I8. Diagrammatic cross-section through a flat, 
1-nerved tertiary axis. 
Figure 19. Sterile 1-nerved tertiary axis from Cymo-
phyllus fraserl (Andr.) Mackenz. 
Figure 20. Setlform tertiary axis, with terminal stam-
inate flowers, from Kobresla robusta Maxim. 
Figure 21. Sterile, setlform tertiary axis with distal 
hook, from IMclnia phleoldes Pers. 
Figures 22-26, inclusive. Perlgynltim types in the Cariceae. 
Figure 22. Generalized sketch of perlgynitun with two 
prominent lateral nerves; also shown is the blden-
tate orifice. 
Figure 23. Diagrammatic cross-section through perigynlvim 
shown in Fig. 22} inflorescence axis and gynephyll 
are indicated. 
Figxire 2k, Generalized sketch of perigynium with equal 
nerves throughout circumference; this perigynium is 
beakless. 
Figure 25. Diagrammatic cross-section through perigynixun 
shown in Fig. 24; Inflorescence axis and gynephyll 
are indicated. 
Figure 26. Generalized sketch of an obliquely truncate 
perigynitim orifice. 
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16. Secondary Bract — a leaf or reduced leaf which 
subtends the axis of a secondary segment of the inflores­
cence, an axis borne as a branch on a secondary axis 
(see Figure 1-i). 
17. Spicate --an inflorescence type in which modified 
compound androgynons are borne on the primary axis of the 
inflorescence (see Figure 10). 
*18. Spicato-paniculate — an inflorescence type in 
which a single pedunculate spike is borne in the axil of 
each primary bract along the primary axis of the inflores­
cence (see Figure 12). 
19. Spike — an inflorescence unit in which sessile 
individual flowers are borne or apparently borne along a 
single axis3 in pistillate spikes, or in the pistillate 
portion of bisexual spikes, the individual pistillate flower 
is actually not sessile on the main axis of the spike (see 
Figures 3 and 4). 
20. Tertiary axis — the axis at the base of which an 
individual pistillate flower is borne; this axis is enclosed 
at least basally, by a perigynium (see Figures 1-e and 14-21 
inclusive). 
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Nature and Arrangement of Inflorescence Units 
The fundamental structural unit of the inflorescence in 
the Tribe Cariceae is an androgynous segment generally re­
ferred to as a "partial inflorescence" or a "false spike." 
It is here proposed to call this unit an androgynon (see 
definition in the preceding section of this paper). The 
axis of each androgynon (see Figure 2) consists of a short 
branch subtended by a bract and bearing a prophyll near the 
base. In the axil of the prophyll is a single pistillate 
flower and above this pistillate flower are several stam-
inate flowers, each consisting of two or three stamens and 
each subtended by a bract. 
Androgynons may be variously aggregated to form an 
inflorescence. Each major segment of the inflorescence 
type which is considered to be the most primitive consists 
of a multiple or compound androgynon (see Figure 7). In 
the compound androgynon, the primary axis of an androgynon 
is considerably elongated and one or more complete or modi­
fied androgynons are borne on this axis between the basal 
prophyll and pistillate flower and the apical cluster of 
starainate flowers. 
T1 
To some readers the androgynon may appear to be too 
complex a structure to be considered as the primitive in­
florescence unit of the Kobresiaceae. It is, however, 
scarcely more complex than the fundamental spikelet of the 
Gramineae. It is interesting to note that many specialists 
— including Arber (193^ )# Bews (1929), Hitchcock (1935) 
and Hubbard (193^ ) -- in the study of the family consider 
the numerous-flowered spikelet of the tribes Bambuseae and 
Pestuceae to be the most primitive spikelet type within the 
Gramineae. The question of phylogenetic development, then, 
becomes more than a matter of speculation as to the origin 
of the androgynon. The origin of the grass spikelet, and 
perhaps even the origin of spikelets such as are found in 
the genera Cyperus, Dulichlum and Scirpus of the Cyperaceae 
(sensu strictlor), must be considered at the same time. 
I have failed, thus far, to find any very convincing 
evidence — in the literature of the family Gramineae — with 
respect to the phylogenetic development of such numerous-
flowered spikelets as are characteristic of the tribes Bam­
buseae and Festuceae. The evidence presented with regard 
to the gradual development, through a sequence of "reduction," 
of such few- or one-flowered spikelets as characterize the 
tribes Oryzeae, Agrostideae and Paniceae seems adequate. It 
is my belief that the really primitive inflorescence unit. 
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precursorial to both the Kobresiean androgynon and the Bam-
busean splkelet, is to be found within neither of these 
family complexes. Whether this precursorial group is still 
to be counted among the components of the living flora of the 
world needs to be determined. Intensive exploration, ac­
companied by detailed analyses of all putative progenitors, 
is needed in the area bounded by meridians 90°E. and 175^ E. 
and parallels 10°N. and 25°S. It is quite possible that 
the ultimate determination of the inflorescence unit pre­
cursorial to both the Kobresiean androgynon and the Bambusean 
spikelet will depend upon studies in which the "telome 
theory" of plant organogenesis — see Zimmermann (1930), 
Wilson (1937, 19^ 2, 195O) and Hunt (1937) — is the basis. 
Modifications affecting flower arrangement 
The androgynon (see Figure 27-a), in its simple and 
complete form exists in a relatively small number of species 
in this complex, the majority of the species having inflor­
escences composed of modified androgynons and a relatively 
small group of species having inflorescences composed of 
compound androgynons. Structural modification trends, with 
respect to the androgynon, are of three types: 
(1) elimination of staminate flowers and their subtending 
bracts; 
PLATE III 
Phylogenetic Development from an Androgynon. 
Figure 27- Chart showing phylogenetic development, through 
differential reduction, from an androgynon (A) 
to the pistillate "flower" (H) and the staminate 
"flower" (M). Arrows indicate developmental 
direction. For complete explanation, see text 
pages 70 to 76, inclusive. 
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(2) elimination of pistillate flowers and their 
subtending prophylls; 
(3) reduction, or suppression, of the axis of the 
androgynon. 
These three trends, which may be differentially ex­
pressed either singly or together in various combinations 
to produce a number of different types of inflorescence 
units, may also be operative in the development of modifica­
tions of the compound androgynons. Structural modification 
of the androgynon, as expressed in the various types of 
inflorescence units known to exist in Carex and related 
genera, includes the following types: (1) suppression of 
the intemode betxveen the basal pistillate flower and the 
lowermost staminate flower, the group of staminate flowers 
thus appearing to be sessile within the prophyll at the base 
of the pistillate flower (see Figure 27-b){ (2) elimination 
of the staminate flowers, accompanied by suppression of the 
axis between these flowers but without the elimination of 
the subtending androphylls (see Figure 27-c)j (3) elimination 
of the staminate flowers without suppression of the axis 
and without elimination of the subtending androphylls (see 
Pigvire 27-d); (4) elimination of both the staminate flowers 
and the subtending androphylls without suppression of the 
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axis which may remain straight (see Figure 27-e) or become 
dlstally bent or hooked (see Figure 27-f); (5) elimination 
of both the staminate flowers and the subtending androphylls 
with partial suppression of the axis (see Figure 27-h)j (6) 
elimination of the pistillate flower with or without an 
accompanying reduction in size of the subtending prophyll 
or modification of the axis and staminate flowers (see 
Figure 27-1); (7) elimination of pistillate flower and sup­
pression of basal Intemode, the group of staminate flowers 
thus appearing to be sessile within the otherwise empty 
prophyll (see Figure 27-j)j (8) elimination of both the 
pistillate flower and the subtending prophyll accompanied 
by the suppression of intemodes below the lowermost stam­
inate flower (see Figure 27-1); (9) elimination of all but 
one staminate flower and all subtending androphylls (see 
Figure 27-m), thus producing a single staminate flower in 
place of a group. It should be noted that the types of mod­
ified androgynons represented by Figures 27-1, -j, -k, and 
-1 are apparently unknown in the Carlceae. 
In Inflorescences where the majority of androgynons 
have been modified as the result of trend one — the elim­
ination of staminate flowers and their subtending bracts — 
a considerable portion of the inflorescences will consist of 
pistillate "spikes" or androgynous "spikes." in both cases. 
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the upper portion of the inflorescences may be entirely 
stamlnate as the result of the operation of trend two — 
the elimination of pistillate flowers and their subtending 
prophylls. Such an Inflorescence, characteristic of many 
species of the genus Carex (sensu strlctlor), Is shown in 
Figure 28. Complete operation, in certain individual 
plants, of trend one together with complete operation of 
trend two in other individual plants, will result in the 
development of a dioecious species providing that the com­
plete differential suppression of flowers of one or the 
other sex is hereditarily fixed. 
If trend one Is operative in the upper part of the 
inflorescences and trend two is operative in the lower part, 
the result will be a gynecandrous type of Inflorescence with 
the terminal portion of each "spike" being pistillate and 
the basal portion being stamlnate. This would seem to be 
somewhat different from the modification which would produce 
an androgynous type of Inflorescence for it would require, 
on the basis of the arrangement of the stamlnate flowers in 
such gynecandrous "spikes," the reduction of each of the 
basal androgynons to a single stamlnate flower rather than 
to merely the stamlnate portion of an androgynon as seems 
apparent in the development of the androgynous type of in­
florescence. Such a gynecandrous Inflorescence, characteristic 
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of certain groups of species of which Carex squarrosa L., 
C* strigosa Huds., C. straminea Willd. and C. ursina Dew. 
are examples, is shown diagrammatically in Figure 6. 
The compound androgynon is characteristic of species 
such as Carex Indica L., C. polystachya Sw., Kobresla cur-
ticeps (C. B. Clarke) Kiik. and Schoenoxiphium ecklonil Nees. 
In some members of species-groups of which these species 
are characteristic, the compound androgynons which compose 
the inflorescence may be entirely unmodified; in other 
members of such groups the extent of modification may be, 
in at least some of the androgynons composing a singl/ 
inflorescence, considerable. Examples of such differential 
modification of compound androgynons are shown diagrammatically 
in Figures 29-32, inclusive. 
Occasional abnormal developments in sections of the 
inflorescence of various species of Carex have been mentioned 
in the Review and Discussion of Literature. Some of these 
abnormalities, in contrast to the normal condition in the 
same species, are shown diagrammatically in Figures 33-40. 
The relative primltiveness of these abnormalities is obvious. 
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Modifications affecting Inflorescence axes 
The visible modifications of the Inflorescence axes, 
other than those of size and texture, consist of a broad­
ening and winging of the axis as found in species such as 
Carex willdenovii Schkuhr, C. jamesli Steud. and C. oedi-
postyla Duval-Jouve and the several species of the genus 
Schoenoxiphium. In these cases either the main axis or the 
axes of the individual androgynons of which the inflores­
cence is composed are flat, and the principal vascular 
elements of each axis are separated into two distinct 
groups (see Figures 14-17). The margins of the winged 
axes may be variously toothed, laciniate or dilate. A 
somewhat similar situation is found in species such as 
Carex microglochin Wahl., C. pyrenaica Wahl. and C. mono-
stachya A. Rich, in which the axes of the androgynons are 
flattened and winged as described above, but the vascular 
element of each axis forms a single unit (Figures l8 and 
19). 
In species such as Carex willdenovii Schkuhr, C. 
phyllostachys C. A. Mey. and £. multicaulis L. H. Bailey, 
the main axis of each inflorescence is divided into a 
series of separate intemodes or Joints. Each of these 
segments is attached at an angle to the segment above and 
PLATE IV 
Inflorescence Structure in the Kobresiaceae — 3. 
Figure 28. Diagrammatic representation of an inflorescence 
with terminal staminate spikes and lateral pistillate spikes. 
Figures 29-32, inclusive. Diagrarranatic representations of 
differential reduction of a compound androgynon. 
Figure 29. Tertiary axes hearing staminate flowers; clad-
oprophyll fertile (i.e., with a pistillate flower in 
its axil). 
Figure 30* Tertiary axes hearing staminate flowers; clad-
oprophyll sterile. 
Figure 31* Tertiary axes sterile but exserted from ori­
fice of perigynia; cladoprophyll sterile. 
Figure 32. Tertiary axes sterile, inconspicuous and en­
closed in the perigynia; cladoprophyll sterile, reduced 
in size and approximating a cryptophyll. 
Figures 33-^ 0# Inclusive. Sketches of normal and abnormal 
"spikelets" from the pistillate portion of inflorescences 
of Carex spp.; in each pair of sketches the normal peri-
gynium is shown at the left. 
Figures 33 and 34. Carex laxiflora Ijam., the tertiary axis 
bearing only pistillate flowers (after Holm 1896b). 
Figures 35 and 36. Carex pallescens L., the tertiary axis 
bearing both pistillate and staminate flowers (after 
Duval-Jouve lo64 and Kukenthal I909). 
Figures 37 and 38. Carex crlnlta Lam., the tertiary axis 
bearing only staminate flowers (after Holm 1896b). 
Figures 39 and 40. Carex acuta L., the perlgynium of the 
abnormal splkelet enclosing only a staminate flower 
(after Holm 1896b). 
Figure 4l. Sketch of an inflorescence of Carex ambigua Link, 
showing the zig-zag and jointed axis of the inflorescence. 
Figures 42-53# inclusive. Sketches showing differences in 
structure of perigynia, cladoprophylls and cryptophylls in 
carex spp. 
Figures 42 and 43. Carex euprepes Nelmes (after Nelmes 
1943)5 42 — perlgynium; 43 — cladoprophyll. 
Figures 44 and 45. Carex dlstachya Desf. (after Kukenthal 
1909): 44 — perlgynium; 4$ — cladoprophjrll. 
Flgiires 46 and 47* Carex indlca L. (after Kxiltenthal I9O9); 
46 — perlgynium; k'f — cladoprophyll. 
Figures 48-50, inclusive. Carex baccans Nees (after Kuk­
enthal 1909)5 48 — perlgynium; 49 — cladoprophyll; 
50 — cryptophyll. 
Figures 51-53, inclusive. Carex splcato-panlculata C. B. 
Clarke (after Kukenthal 1909); 51 — perlgynium; 52 — 
cladoprophyll; 53 — cryptophyll. 
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the segment below. As a result, the inflorescence axis 
presents a more or less pronounced zig-zag appearance 
(Figure 4l). 
Structure and Homologies of the Perigynium 
As mentioned in the Review and Discussion of Literature, 
the characteristic prophyll of Carex and related genera is 
generally referred to as a perigynium or a utriclus; the 
former term is more commonly used in the United States. 
Despite the indecision of the earlier workers and the num­
erous theories with regard to the structure of this organ, 
it is now quite clear that the perigyni;im is homologous to 
the palea of the grass floret. In its several modified forms 
the caricean prophyll is, of coiirse, homologous to the pro-
phylls associated with inflorescence branches in other major 
groups of the Monocotyledoneae. From the extreme variabil­
ity of the perigynium and cognate prophylls in Garex and 
related genera, it is apparent that these structxxres have 
had a complex phylogenetic history. 
Modifications affecting position of prophylls 
In almost all oases the perigynium is quite different 
in shape in comparison to the other inflorescence prophylls. 
These stmactural differences are generally assumed to be due 
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to differences In position and resultant differences in pres­
sure in the early ontogenetic stages of development of the 
inflorescence (Arber 193^ )• The exact mechanics and sequence 
of transformation of the several types of prophylls can only 
be surmisedj however, the relatively little fluctuation in 
character of the individual types within an individual spe­
cies suggests a rather firm genetic fixity. 
In cases where the prophyll, either with or without 
the pistillate flower or fruit, surrounds the axis of an 
androgynon or the essentially ebracteate axis of a major 
segment of a compound androgynon, the prophyll is generally 
referred to as a cladoprophyllj Holm (1896b) proposed the 
term "anthoprophy11" for this type of prophyll but the dis­
tinction which he makes between this and the prophylls of 
the vegetative portion of the plant seem relatively insig­
nificant. When the prophyll surrounds the axis of a com­
pound androgynon or the axis of a spike developed from such 
an androgynon and is also enclosed by the sheath of the bract 
subtending this axis, it is generally referred to in the 
literature as an ochrea (or ocrea). Inasmuch as the term 
"ochrea" is definitely associated with the united sheathing 
stipules of the family Polygonaceae, it seems advisable to 
replace this term as applied to the modified prophyll of 
the Cariceae. The term cryptophyll (^ .e., "hidden leaf") 
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is here proposed as a substitute. Structural modifications, 
correlated with the positional location of the perigynium, 
the cladoprophyll and the cryptophy11, will be discussed in 
the following sections of this paper. 
Modifications affecting vascularization of prophylis 
As previously indicated In the Review of Literature, 
there is evidence to indicate that the type of perigynium 
with vascularization most nearly like that of the leaf-sheaths 
is perhaps the most primitive type. This type of perigynium 
(see Figxires 24 and 25) would have a more or less equal 
disposition of vascular strands throughout its circumfer­
ence j three strands, corresponding to the midrib and the two 
primary lateral veins of the leaf, might be (and frequently 
are) more prominent than the rest. Because of the position 
of the perigynium with respect to the androgynon axis on 
which it is borne, the median strand should be nearly oppo­
site the midrib of the gynephyll which subtends the same 
androgynon axis. 
The type of perigynium in which two lateral, or sub-
lateral, vascular strands are more prominent than the re­
mainder of the vascularization (see Pigxires 22 and 23) is 
to be regarded as a derived form. Development of this type 
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of perigynium seems to have been in either one of two ways: 
(1) the suppression, supposedly as a result of "pressure" 
In the primordial and bud stages of development, of the 
midrib strand and the majority of its principal vascular 
support being supplied by the two strands which correspond 
to the two primai?y lateral veins of the leaf; or (2) the 
lateral displacement of the midrib strand and the fusion of 
this strand with one of the primary lateral veins to form 
one of the tv/o prominent veins in the perigynium and the 
accompanying development of the other primary lateral strand 
to form the other prominent vein of the perigynium. Anatom­
ical evidence obtained from study of cross-sections of peri-
gynla, as in study of cross-sections of grass paleas, seems 
to Indicate that the latter type of development might be 
more common than the former because frequently one of the 
two prominent lateral veins in this type of perigynium Is 
larger than the other. 
Prom the standpoint of historical consideration of the 
operation of such developmental trends in the formation of 
the perlgynla in the Carlceae, It is of Interest to note 
that the two types of perlgynla are associated with both 
the primitive and advanced types of Inflorescences discussed 
In preceding sections of this paper. The minor vascular 
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strands in both types of perigynia correspond to the minor 
veins of the leaf-sheath. 
In almost all cases, the vascularization of the clad-
oprophyll — in inflorescences where this is present — 
corresponds to the vascularization type of the perigyniurn. 
In such species as Carex lindleyana Nees and C. rhizomatosa 
Steud., where the inflorescence is much congested, two 
lateral or sublateral strands are more prominent in the 
cladoprophyll than in the perigyniurn of the same inflores­
cence. In extreme cases, the cladoprophyll may be non-
vascularized, or reduced to a mere flap of tissue as in 
Carex euprepes Nelmes. Finally, the vascularization of the 
cryptophyll is almost entirely reduced to the two lateral 
or sublateral strands. 
Modifications affecting shape and texture of prophylls 
As indicated in Figures 42—53t there is considerable 
difference in the shape of the perigyniurn, the cladoprophyll 
and the cryptophyll of the majority of species in the 
Cariceae xvhere all three types of prophylls occur in the same 
inflorescence. Such changes in shape are correlated with 
differences in position and vascularization already dis­
cussed above. The mechanics and sequence of transformation 
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of prophyll shape is no more clear at present than those of 
prophyll position. 
Aside from the minor and intergradient differences of 
shape of the prophylls in the various species of the Cariceae, 
one characteristic feature — particularly of the perigynium 
— should be noted. This is the nature of the orifice in the 
constricted types of perigynia. Excluding minor differences 
of relative size and the extent of prolongation of the most 
constricted portion (the distal end) of the perigynia, the 
two phases of this characteristic may be briefly described 
as; (1) truncate orifice, and (2) bidentate orifice. The 
marked similarity of the truncate type of orifice (see Pig-
i«?es 24 and 26), which in many instances is better described 
as oblique rather than truncate, to the shape of the mouth 
of the leaf-sheath sxiggests that this type of orifice is 
more primitive than the bidentate type. The bidentate type 
of orifice (see Figure 22) might be interpreted as a corre­
lative development with the vascular reduction from equal-
nervedness to the prominence of the two lateral or sublateral 
nerves. However, there is no complete correlation between 
type of orifice and type of vascularization, as is indicated 
by the following analysis of the species considered in this 
study; 
(a) truncate orifice and equal-nerving — 8l species 
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(b) truncate orifice and two lateral nerves — 139 
species 
(c) bidentate orifice and equal-nerving — 229 species 
(d) bidentate orifice and two lateral nerves — 502 
species 
In the above analysis the 37 species with spathe-like 
or tubular and non-constricted perigynia are excluded from 
consideration. The extent of correlation between type of 
nerving and type of orifice, as indicated above, seems to 
require no further discussion. 
As v/ith the development of the two principal types of 
perigynium vascularization, the modification of orifice type 
seems to be a rather early occurrence in the phylogenetic 
development of the Cariceae. Both types of orifices are 
associated with the presence of cladoprophylls in the inflor­
escence. 
Differences in texture of the perigynia and cladopro­
phylls of various species seem to be partially a matter of 
relative amount of vascularization in these prophylls. The 
generally delicate nature of the cryptophyll, however, seems 
to be also the result of position with respect to the leaf-
sheath in which it is enclosed. The extent of inflation of 
the perigynia, the thickness of the perlgynitim wall between 
89 
vascular strands, the extent of development of spongy or 
corky regions at the base and other such minor variations 
of perigynium structure — although of considerable impor­
tance from the standpoint of their usefulness in the clas­
sification and recognition of minor taxonomic units within 
the complex — are characteristics which need much further 
investigation before anything can be said with regard to 
their phylogenetic importance. The same statement is applic­
able with regard to modifications of the epidermis and the 
presence, absence, relative abundance, or type of pubescence 
on the perigynia. 
Structure of Flowers and Fruit 
The unisexual flowers of members of the Tribe Carlceae 
are quite simple in structure. The individual pistillate 
flower, as mentioned in the Review and Discussion of Liter­
ature, consists of a one-celled ovary containing a single 
ovule. The ovary is compound, generally being formed of 
two or three united carpels. The two or three stigmas, which 
correspond to the number of carpels in the individual ovary, 
are proximally united into a common style. At maturity the 
ovary develops into an achene. The Individual staminate 
flower consists of a group of two or three stamens. There 
is no perianth in either pistillate or staminate flowers. 
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Although Carex and related genera, together with the other 
members of the Cyperaceae, are generally considered to be 
derived from the Liliaceous stock throiigh the Juncaceae, 
the complete absence of a perianth — and the lack of any 
perianth rudiments even in abnormal flowers — suggests that 
the members of the tribe Cariceae may have originated from 
perianthless ancestors. Similarly, the fact that even in 
the most abnormal spikelets and flowers there is rarely a 
trace of rudimentajTy gynoecium in staminate flowers or rudi­
mentary androecium in pistillate flowers strongly suggests 
that the unisexual flowers in the Cariceae are a primitive 
characteristic rather than a derived one. In other words, 
it is quite possible that the ancestral stock from which the 
Cariceae developed has always been characterized by unisexual 
flowers. 
Modifications affecting carpel and stigma number 
The majority of the members of the Cariceae have either 
bicarpellate and more or less lenticular achenes with two 
stigmas, or tricarpellate and more or less terete or tri­
angular achenes with three stigmas. Some few species either 
occasionally or consistently have more or less quadrate 
achenes with four stigmas and it is generally assumed that 
such achenes are tetracarpellate, although apparently no 
91 
anatomical evidence is available v/ith regard to this point. 
Carex conclnnoldes Mackenz. is the best known example of the 
species vrith fovir stigmas; this species has formed the basis 
of a new section, Tetragonae, and a new subgenus, Alteri-
carex, proposed by St. John and Parker (1925). A single 
species, described as Diplocarex matsudai by Hayata, is re­
ported to have from four to six stigmas. 
In many of the classifications of this group of plants, 
the number of stigmas and shape of the achenes have been 
given a prominent role, subgenera and even genera having 
been described on such bases. It is worthy of note, however, 
that frequently both lenticular, bistigmatic and triangular, 
tristigmatic achenes may be found in the same inflorescence 
of certain species. This alone would seem to invalidate the 
use of the carpel and stigma nvimber as generic criteria. 
Moreover, there is a considerable amount of anatomical evi­
dence to show that, at the time of initiation of carpel 
primordia by the meristem, three carpel initials are formed 
in species which normally have bicarpellate, bistigmatic 
achenes. One of the three carpels in such cases falls to 
develop beyond the primordial stage. 
Although many of the species with lenticular, bistig­
matic achenes also have perigynia with two prominent lateral 
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nerves, and although many of the species with terete or 
triangular, tristigmatic achenes also have perigynia which 
are more or less equal-nerved, such is not always the case. 
A considerable number of species have bistigmatic pistils 
and equal-nerved perigynia, and fully as many have tristig­
matic pistils and perigynia with two prominent lateral 
nerves. There is, thus, no apparent correlation between 
the primitive phases of these two characters. 
On the basis of the discussion in the preceding three 
paragraphs it seems inadvisable to utilize the number of 
carpels in the mature fruit or the number of stigmas as 
characters of generic value. To some extent at least, these 
characters perhaps may be used as a supplementary basis for 
the recognition of infra-generic groups. 
Modifications affecting style and apex of the fruit 
The majority of the members of the Cariceae are char­
acterized by a deciduous style which separates from the apex 
of the achene, generally at a definite point clearly visible 
in even the immature pistil (see Figures 5^  and 55). In 
other members of the group the style gradually withers and 
breaks away from the achene. In both cases the style is 
scarcely, if at all, inflated or enlarged toward the base 
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and the achene is merely minutely apiculate or acute at the 
apex after the style is separated. 
There are, however, three distinct types of modifica­
tions of the base of the style or the apex of the achene 
which seem worthy of recognition and use as a character for 
classification. These are: (1) the entire style is per­
sistent and, at maturity of the fruit, is of the same hard 
bony texture as the wall of the achene; (2) the base of the 
style is much enlarged and forms a permanent and persistent 
tubercular cap of a mitrate or annulate shape after the 
separation of the upper portions of the style; (3) the en­
tire style is deciduous, but the apical portion of the achene 
elongates to form a persistent and generally hollow beak 
which may be either straight or somewhat falcate. 
Examples of species with an entirely persistent and 
bony style (see Figures 56 and 57) are Carex lupulina Muhl., 
C. grayii Carey, £, pseudo-cyperus L. and £. pauciflora 
Lightf. The majority of the species with mitrate or annulate 
tubercular beaks formed of style-base tissue (see Figures 
58—60) were placed in the section Mitratae of Carex by 
Kukenthal (1909); examples are Carex caryophyllea Latour., 
£. mitrata Franch., C. indica L. and C, hvunilis Leysser. 
Examples of species with an elongated pericarp beak (see 
PLATE V 
Fruit and Flower Structure In the Kobreslaceae and 
the Genus Colx (Gramlneae). 
Figures 5^ -62, inclusive. Diagrammatic sketches of principal 
achene beak types in the Carlceae (Kobreslaceae). 
Figures 5^  and 55. The acute or apiculate type, with en­
tirely deciduous style; 54 -- Immature pistil shov/ing 
prominently visible articulation between style and ovary 
55 — mature achene with style separated. 
Figures 56 and 57. The type with entirely persistent style 
the style may be straight as in 56 or permanently and 
consistently bent as in 57. 
Figxires 58-6O, inclusive. The type with persistent tuber­
cular beak; three variations in shape of tubercle are 
shovm, and original extent of the style is shown by 
dotted lines. 
Figures 6l and 62. The type with beak formed by prolonga­
tion of the pericarp; in 62 position and extent of the 
completely deciduous style is shown by dotted line. 
Figure 63. Androecium, with flattened connate stamens, of 
Carex trlstachya Thunb. (after Kukenthal 1909). 
Figure 641 The tubular, perigynium-like androphylls of Carex 
trlstachya var. pocilliformis (Boott) Kuk. (after Kuken-
thal iyU9). 
Figures 65-69, inclusive. Diagrammatic sketches of inflor­
escence structure in the genus Colx (family Gramlneae). 
Figure 65. Diagrammatic longitudinal section through an 
Inflorescence segment; A — subtending bract (gyne-
phyll ?); B — the "bead," a prophyll; C — primary 
axis; D — lemma of stamlnate flower; E — stamlnate 
flower; F — palea of stamlnate flower; G — pistil­
late flower. 
Figure 66. A portion of the inflorescence segment shown 
in Fig. 65, ;^ ith the internodes elongated to accentu­
ate the relationship of the parts: A — primary axis; 
B — the "bead"; C — secondary axis (1st order); D — 
secondary sixis (2nd order); E — prophyll (which cor­
responds to the cladoprophyll of the Carlcean inflor­
escence); F — secondary bract (absent); G — pistil­
late flower; H — lemma of pistillate flower; I — 
palea of pistillate flower; J — secondary bract or 
gynephyll (absent); K — prophyll, which corresponds 
to perigynium of the Carlcean inflorescence (absent). 
Figures 67-69* inclusive: abnormal "spikelets" and 
"flowers" of Colx lachryma-jobl L. (after Arber 193^ )* 
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Flg\ires 6l and 62) are Kobresla c\Arvlro3trls ( c .  B. Clarke) 
C. B. Clarke, K. nepalensls (Nees) Kuk. and Hemlcarex hookerl 
C. B. Clarke. 
There seems to he relatively little question that the 
elongated pericarp beak is an advancement from the ordinary 
type of achene in the Cariceae. A priori, on the basis of 
the achene alone, there is no good method for determining 
whether the deciduous or more or less persistent style is 
primitive. As will be noted later, in the discussion of 
the geographical distribution of certain of the character­
istics of the inflorescence, there is considerable evidence 
to show that neither the wholly persistent style nor the 
tubercular beak could be the primitive condition in this 
group. 
Modifications affecting staminate flowers 
The modifications of the staminate flower are few in 
nvimber and seem to be of relatively little importance as 
characters which might serve to delimit taxonomic groups. 
Although the number of stamens in the individual flowers of 
almost all species in this complex is either three or two, 
a single species described as Diplocarex matsudai by Hayata 
is reported to have from four to six stamens per flower. 
Two species native to eastern Asia, Carex tristachya Thunb. 
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and C. laneIfolla C. B. Clarke, are described as having the 
filaments united Into a trilobed flattened scale-like unit 
(see Figure 63). Whether this is always the case, or whether 
such fusion is merely an abnormal condition cannot at present 
be determined, it is of some interest to note that the an-
drophylls in both species are tubular (see Figure 64), rather 
than flat and scale-like; in several other species in which 
such androphylls are known, however, the fusion of filaments 
is apparently unknown. 
Structural Similarities of the Gramlneae and Carlceae 
Within the inflorescence, the most striking character 
common to the family Gramlneae and the tribe Carlceae is the 
prophyll which noraally subtends each flower of the former 
and each of the pistillate flowers in the latter. The fact 
that In more primitive members of the Gramlneae this prophyll 
(palea) is multi-nerved and not at all blkeeled seems to be 
definitely paralleled in the Carlceae where two distinct 
types of this prophyll (perlgynlum) are found. The relative 
scarcity of the multi-nerved palea in the Gramlneae, and its 
geographical restriction to the tropics or subtroplcs — in 
contrast to the relative abundance of equal-nerved perigynia 
in the Carlceae and the wide geographical distribution of 
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this character (see the subsequent section. Geographical 
Considerations) — is perhaps indicative of the relative 
primitiveness of the two groups. 
The inner (upper) glume of the Gramineae, with respect 
to position, seems to be homologous xirith the cladoprophyll of 
the Cariceae, despite the general differences of shape and 
vascularization. The nearest approach, other than the up­
per glume, to the cladoprophyll in the Gramineae is the 
"bead" of Colx, a relatively primitive genus at present 
doubtfully placed in the tribe Tripsaceae (Maydeae). The 
structure of an inflorescence unit in this genus is shown 
diagraiiamatically in Figure 65. Comparison of this struc­
ture with that of the androgynons and compound androgynons 
(Figures 2, 7* 27-a and 29—31, inclusive) of the Cariceae 
indicates some rather striking similarities. If the inflor­
escence unit of Coix is compared with the androgynon, it is 
readily seen that the latter might well have been derived 
from such an inflorescence unit as is characteristic of 
Coix» If the extremely shortened inte2?nodes of the unit in 
Coix are diagrammatically elongated (as in Figure 66) and 
if the "sterile" pedicels are provided with flowers, it is 
apparent that such an inflorescence unit is homologous with 
the compound androgynon of the Cariceae. Abnormal inflores­
cences of Coix, as described and figured by Arber (1934), 
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exhibit the same general type of distribution of extra 
flowers (see Figures 67—69) as abnormal inflorescence units 
in the Cariceae (see Figures i|-2—53)* 
Leaf-sheaths open to the base, as opposed to the closed 
leaf-sheaths of the Cyperaceae, is generally considered to 
be one of the diagnostic characteristics of the family 
Gramineae. However, many genera among the grasses are char­
acterized by at least partially closed sheaths. Among these 
are the genera Melica L. and Bromus L. and some species in 
the genera Pestuca L. and Glycerla R. Br. In Melica the 
sheaths are closed to the mouth as in the Cariceae. It is 
of interest to note that the four genera mentioned above are 
placed in the tribe Festuceae, the tribe which is generally 
considered to be most primitive among ordinary grasses, ex­
cluding the bamboos. The ligule, at the apex of the leaf-
sheath, is a characteristic featxire of the Gramineae. 
Two other vegetative features, generally used to 
separate the Gramineae from the Cyperaceae (including the 
Cariceae), are nodal anatomy and the pith region of the 
culm internodes. In the grasses the nodes are provided 
with diaphragms which may be considerably vascularized. 
This diaphragm structure is rare in the Cariceae, being 
reported (Kukenthal 1909) in only four species of Carex. 
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The hollow internodes of many grass culms have led to the 
assumption that this characteristic will serve to distin­
guish the grasses from the sedges. It should be remembered, 
however, as pointed out by Arber (1934) that the culms of 
many of the genera in the tribe Andropogoneae and the gen­
era in the tribe Tripsaceae (Maydeae) have culms solidly 
filled with pith. Although the pith-filled culm is charac­
teristic of the majority of the Cyperaceae, this condition 
is relatively rare in the Cariceae. 
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DEVELOPMENTAL TRENDS IN THE INFLORESCENCE 
Inflorescence Characteristics and Phases 
Detailed examination of the inflorescences of the 988 
species included in this study reveals ten characteristics 
which may be considered of phylogenetic Importance. The 
majority of these characteristics have been used by pre­
vious workers as the bases for recognition of genera, sub­
genera, sections or subsections within this complex of 
species. Each characteristic has two or more expressions 
or phases. In the following list, the phases of each char­
acteristic are arranged in a phylogenetic sequence which 
corresponds to the ideas expressed in the preceding section 
of this paper. The phylogenetic trends for each character­
istic are shown in diagrammatic form in Figures 70—79, in­
clusive. 
1. Perigynitim: a) equal-nerved throughout circumference 
b) with two prominent lateral nerves 
2. Perlgynlum: a) spathe-like or tubular, not constricted 
b) constricted to a tioincate orifice 
c) constricted to a bldentate orifice 
3» Cladoprophylls: a) present, some of them fertile 
b) present, all of them sterile 
c) absent 
PLATE VI 
Phylogenetlc Advancement In the Kohresiaceae 
Pigiires 70-79, inclusive. Diagrams showing the phylogenetlc 
relationships of the phases of the ten inflores­
cence characteristics utilized in the study of 
the Cariceae (Kobresiaceae)j the letter and 
number symbols used in these diagrams correspond 
to the designations of the characteristics and 
phases on pages 101—105 of the text. Arrows indi­
cate direction of development; broken lines 
indicate probable relationships, while contin­
uous lines indicate reasonably certain relation­
ships. 
Figure 80. Chart showing the range in advancement value and 
the mean advancement value for various genera, 
combinations of genera, and for provisional 
genera of the Kobresiaceae (Cariceae). Genera 
and subgenera, as recognized by Kiikenthal (I909) 
are indicated by broken lines; "3 genera" in­
cludes Schoenoxiphium, Kobresia and Uncinia of 
Kiikenthain Species-groups, as recognized on 
pages 137—1^ 0 of the present paper, are indi­
cated by continuous lines with reference numbers 
at the left of the chart; species-groups com­
prising only a single inflorescence type-group 
are indicated by a small black disk. Minimum 
and maximum advancement values, as tabulated in 
Table 5 and Appendix B, are indicated by the 
termini of the lines; mean values are indicated 
by short vertical lines which cross the indi­
vidual value line. 
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Cryptophylls: a) present 
b) absent 
Achenes; a) beakless or merely apiculate or umbonate 
b) with elongated pericarp beak 
c) with tubercular beak formed of style-base 
tissue 
d) with entire style bony and persistent 
Inflorescence: a) depaniculate 
b) paniculate 
c) spicate 
d) fasciculate 
e) spicato-paniculate 
f) monospicate 
Axis of "spike": a) straight and continuous 
b) zig-zag and/or jointed 
Tertiary axis: a) setiform, bearing staminate flowers 
b) setiform, sterile, straight 
c) setiform, sterile, distally uncinate 
d) flat, 2-nerved, bearing staminate 
flowers 
e) flat, 2-nerved, sterile 
f) flat, 1-nerved, sterile 
g) absent 
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9. Flower arrangement: a) spikes all androgynous 
b) terminal spikes staminate, lateral 
spikes androgynous to pistillate 
c) some spikes gynecandrous 
d) dioecious 
10. Stigmas: a) three 
b) two 
Other characteristics, such as (a) presence or absence 
of pubescence, (b) relative abundance or type of pubescence, 
(c) relative number and size of vascular bundles in the 
perigynia and (d) relative length of perigynium beak, have not 
been considered of sufficient phyletic importance to merit 
their use in the recognition of either type-groups or pro­
visional genera in this study. The considerable variability, 
together with the extreme intergradation of phases between 
the extreme manifestations of the four characteristics 
listed Just above, has rendered any analysis of their phases 
almost impossible, even though they have been used to some 
extent by previous workers as bases of infra-generic units. 
A summary of the number of species, number of type-
groups (see the next section of this paper) and number of 
provisional genera (see the subsequent taxonomic portion of 
this paper) in which each phase of the inflorescence char­
acteristics is represented is given in Table 2. 
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Table 2 
Niun'ber of Species, Type-groups and Species-groups in which 
Phases of Inflorescence Characteristios are Represented 
Characteristic No, of No. of No. of 
(a) Species Type-groups Species-groups 
a 320 46 14 1 b 668 65 8 
a 36 16 3 
2 b 221 40 11 
c 731 55 9 
a 4 2 1 
3 b 57 10 6 
c 927 99 17 
il a 642 57 15 
b 346 54 11 
a 880 89 14 
b 10 6 1 
5 c 34 10 5 
d 64 6 2 
a 4 4 
b 40 7 5 
c c 225 22 10 D d 50 10 4 
e 538 35 8 
f 100 33 10 
a 975 103 22 7 b 13 8 4 
10 4 2 
b 40 22 11 
c 27 1 1 
8 d 6 2 1 
e 4 2 1 
f 12 6 4 
g 889 74 20 
a 324 64 21 
b 449 23 8 9 c 193 13 8 
d 22 11 5 
a 630 79 22 lu b 358 32 11 
(a) Characteristics and phases are described on pages 101— 
105 of this paper. 
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Inflorescence Type-groups 
On the basis of combinations of the thirty-five phases 
representing the ten inflorescence characteristics described 
in the preceding section of this paper, the theoretical number 
of distinct groups which could be present in this complex is 
96,768. Arrangement of the species considered in this study 
into such groups, however, reveals that only 111 groups (or 
slightly more than 0.1^  of the theoretical total) are actually 
represented by these 988 species. The size of the groups in 
this series varies from 1 species (40 such groups) to 136 
species (1 such group), as indicated in Table 3. The spe­
cies considered to belong to each such type-group are listed 
in Appendix A. 
Table 3 
Distribution of Type-groups With Reference to 
Number of Species. 
No. species No. of No. species No. of No. species No. of 
in group groups In group groups in group groups 
1 40 10 3 36 1 
2 16 12 1 41 1 
3 19 13 1 45 1 
4 6 14 11 54 1 
5 5 15 1 71 1 
7 1 21 1 73 1 
8 1 22 1 103 1 
9 3 27 2 136 1 
28 1 
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For convenience of discussion, each of these type-groups 
has been designated by a name based upon a species representa 
tive of the group. The following descriptive key will pro­
vide a means for the recognition of these groups; the ntimber 
in parentheses following the name of each group indicates the 
number of species in the group. 
1. Tertiary axes flat, 2-nervedj perigynia equal-
nerved throughout circumference; achenes beak-
less or merely apiculate; spikes all androgy­
nous; inflorescence axis straight; cryptophylls 
present; stigmas 3 
2, Cladoprophylls present, sterile; inflorescence 
spicate; perigynia tubular; tertiary axes 
bearing staminate flowers 1. Ecklones (1) 
2. Cladoprophylls absent 
3. Inflorescence paniculate; tertiary axes 
bearing staminate flowers; perigynia 
tubular 2. Lances (3) 
3. Inflorescence spicate; tertiary axes 
sterile 
4. Perigynia tubular or spathe-like. 3. Curvatas (3) 
4. Perigynia constricted to a 
truncate orifice 4. Curvulas (1) 
1. Tertiary axes (when present) flat and 1-nerved 
or setiform, frequently absent 
5. Perigynia spathe-like or tubular, essen­
tially nerveless (but with 2 weak lateral 
nerves); inflorescence axis straight 
6. Achenes beakless or merely apiculate 
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7. Cladoprophylls present, sterile; 
tertiary axes setiform and sterile; 
inflorescence paniculate; crypto-
phylls present; spikes all androgy­
nous; stigmas 3 5. Curtices (2) 
7. Cladoprophylls absent; crypto-
phylls absent 
8, Plants monoecious; spikes all 
androgynous 
9» Inflorescence spicate 
10. Tertiary axes setiform, 
bearing staminate flowers 
10. Tertiary axes setiform, 
sterile; stigmas 3 8. Uncinioides (1) 
9. Inflorescence monospiked; 
stigmas 3 
12. Tertiary axes setiform, 
bearing staminate 
flowers 9. Robustas (5) 
12. Tertiary axes setiform, 
sterile 10. Macrocarpas (2) 
8. Plants dioecious; inflorescence 
monospicate; tertia3?y axes ab­
sent; stigmas 3 11» Trinerves (3) 
. Achenes with persistent pericarp 
beak; cladoprophylls absent; 
stigmas 3 
13. Plants monoecious; spikes all 
androgynous 
1^ . Inflorescence spicate; tertiary 
11. Stigmas 3 
11. Stigmas 2 
.... 6. Laxas (3) 
7. Macranthas (1) 
axes absent 12. Curvirostres (1) 
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14. Inflorescence monospicate 
15. 
15. 
15. 
Tertiary axes setiform, 
bearing staminate 
flowers 13. 
Tertiary axes setiform, 
sterile 
Capillifolias (1) 
l4. Nepalenses (1) 
Tertiary axes absent 15. Pygmaeas (3) 
13. Plants dioecious; inflorescence 
monospicate 
16. Tertiary axes setiform, 
sterile I6. Graminifolias (1) 
16. Tertiary axes absent 17, Angustas (3) 
Perigynia apically constricted to a 
minute orifice, beaked or beakless 
17. Cladoprophylls present; inflores­
cence axis straight; stigmas 3; 
spikes all androgynous 
18. Orifice of perigynium truncate 
or oblique; perigynia equal-
nerved throughout circumference 
19. Achenes beakless or merely 
aplculate; Inflorescence 
spicate 
20. Teiroinal spike only with 
fertile cladoprophyll; ter­
tiary axes setiform, 
sterile 
20. All spikes with fertile 
cladoprophylls; tertiary 
axes absent I9. 
18. Mundas (3) 
Satsumenses (1) 
19- Achenes with persistent tuber­
cle of style-base tissue; in­
florescence depaniculate; ter­
tiary axes absent; cladoprophylls 
sterile 20. Indicas (2) 
Ill 
18. Orifice of perigynium bidentatej 
tertiary axes absent; cladopro-
phylls sterile 
21. Perigynia equal-neirved through­
out circumference 
22, Achenes beakless or merely 
apiculate 
23. Inflorescence depanicu-
late 21. Balansaes (21) 
23. Inflorescence panicu­
late 22. Amlctas (9) 
23, Inflorescence splcate. 23. Tricephalas (1) 
22. Achenes with persistent 
tubercle of style-base tissuej 
inflorescence depanicu-
late 24. Nodifloras (2) 
21. Perigynia with two prominent 
lateral nerves, the intervening 
STirfaces variously veined or 
veinless; achenes beakless or 
merely apiculate 
24. Inflorescence depanicu-
late 25. Polystachyas (10) 
24. Inflorescence panicu­
late 26. Compositas (3) 
24. Inflorescence 
splcate 27. Distachyas (4) 
. Cladoprophylls absent 
25* Orifice of perigynium truncate or 
oblique or the perigynium beakless 
26. Perigynia equal-nerved throughout 
circumference 
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27. Tertiary axes setiform, 
exserted and uncinate; 
inflorescence axis straight; 
Inflorescence monospicate, 
androgynous; achenes beak-
less or merely apiculate; 
stigmas 3 28. Uncinatas (2?) 
27. Tertiary ajces (when present) 
enclosed in perigynia, not 
uncinate 
28. Achenes beakless or merely 
apiculate 
29, Spikes pedunculate or 
hracted; c2?yptophylls 
present 
30. Inflorescence axis 
straight and unJointed 
31. Tertiary axes setiform, 
sterile; inflorescence 
fasciculate; spikes all 
androgynous; stigmas 
3 29. Siderostictas (1) 
31. Tertiary axes absent; 
inflorescence spicato-
paniculate; terminal 
spikes staminate, 
lateral spikes androgy­
nous to pistillate 
32. Stigmas 3,... 30. Oligocarpas (22) 
32. Stigmas 2 31. Acutas (9) 
30. Inflorescence axis zig­
zag, jointed; tertia3?y 
axes absent; inflores­
cence spicato-paniculate; 
terminal spikes staminate, 
lateral androgynous to 
pistillate; stigmas 
3 32. Filipes (1) 
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Spikes sessile and 
generally bractlessj 
cryptophylls absent 
Inflorescence axis 
straight and unjointed 
3^ . Tertiary axes flat, 
1-nerved, sterile; 
spikes all androgy­
nous; stigmas 3 
35• Inflorescence 
spicate 33. Baldenses (1) 
35. Inflorescence 
monospicate.... 34. Pyrenaicas (2) 
3^ . Tertiary axes setiform, 
sterile; spike androgy­
nous; stigmas 3.... 35. Praseres (1) 
34. Tertiary axes absent 
36. Inflorescence spicate; 
stigmas 2 
37. Spikes all androgy­
nous 36. Physodes (l) 
37. Spikes all gynecan-
drous 37. Loliaceas (2) 
36. Inflorescence mono­
spicate; stigmas 3 
38. Plants monoecious; 
spike androg­
ynous 38. Leptaleas (1) 
38. Plants 
dioecious.. 39, Pictas (1) 
3. Inflorescence axis zig­
zag and jointed; tertiary 
axes setiform, sterile; 
inflorescence monospicate, 
androgynous; stigmas 
3 40. Multlcaules (3) 
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28. Acbenes beaked with part 
or all of the sl^ le; in­
florescence axis straight; 
stigmas 3 
39. Achene tipped with entire 
bony, persistent style; 
tertiary axes flat, l-ne3?ved 
exserted, sterile; inflor­
escence monospicate, 
androgynous 4l. Microglochines (1) 
39« Achene tipped with persis­
tent tubercle of style-
base tissue; tertiary axes 
absent; inflorescence 
spicato-paniculate; ter­
minal spike staminate, the 
lateral androgynous to 
pistillate 42. Conicas (2) 
i. Perigynis with two prominent 
lateral nerves, the intervening 
surfaces variously veined or 
veinless 
40. Achenes beakless or merely 
apiculate 
41. Spikes pedunculate or 
bracted; cryptophylls 
present 
42. Axis of inflorescence 
straight and unjointed 
43. Tertiary axes setiform, 
sterile; inflorescence 
spicato-paniculate; terminal 
spikes staminate, lateral 
androgynous to pistillate; 
stigmas 2 43. Salinas (2) 
43, Tertiary axes absent 
44. Inflorescence 
fasciculate 
45. Spikes all an­
drogynous; stigmas 
3.... 44. Insignes (3) 
45. Terminal spikes 
staminate, lateral 
ones androgynous to 
pistillate; stigmas 
2 45. Subdolas (3) 
44. Inflorescence spicato-
paniculate 
46. Spikes all androgynous; 
stigmas 3 46. Phalaroides (2) 
46. Some spikes gynecandrous 
47. Stigmas 3... 47. Shortianas (10) 
47. Stigmas 2 48. Cemuas (5) 
46. Terminal spikes stam-
inate; lateral ones 
androgynous to pis­
tillate 
48, Stigmas 3... 49. Laxifloras (41) 
48. Stigmas 2... 50. Micranthas (45) 
. Axis of inflorescence zig­
zag and jointed; inflores­
cence spicato-paniculate; 
stigmas 3 
49. Tertiary axes setiform, 
sterile; spikes all an­
drogynous 51. "Willdenoves (1) 
49. Tertiary axes absent 
50. Spikes all androgy­
nous 52. Backes (3) 
50. Terminal spikes stam-
inate, the lateral 
androgynous to pistil­
late 53. Lanceolatas (1) 
1^. Spikes sessile and generally 
bractless, or the inflor­
escence monospicate; crypto-
phylls absent; axis of in­
florescence straight and 
unjointed 
51. Tertiary axes flat, 1-nerved, 
sterilej inflorescence 
monospicate, androgynous; 
stigmas 3 54-. pilifolias (3) 
51• Tertiary axes setiform, 
sterile; Inflorescence 
monospicate, androgynous 
52. Stigmas 3 55. Hilalres (1) 
52. Stigmas 2 56. Clrclnatas (if) 
51. Tertiary axes absent 
53• Inflorescence splcate; 
stigmas 2 
54. Spikes all androgy­
nous 57. Dispermas (1) 
54. Spikes all gyne-
candrous.... 58. Pseudololiaceas (1) 
53• Inflorescence monospicate; 
spike androgynous; stigmas 
3 59 • Arsenes (1) 
40. Achenes tipped with persistent 
tubercle of style-base tissue 
55. Axis of inflorescence straight 
and unpointed; tertiary axes 
absent; inflorescence spicato-
paniculate; terminal spikes 
stamlnate, the lateral 
androgynous to pistil­
late 60. Annulatas (8) 
55. Axis of inflorescence zig­
zag and jointed; tertiary 
axes setiform, sterile 
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56. Inflorescence spicato-
paniculate 
57. Spikes all androgy­
nous 61. Illegitlmas (2) 
57* Terminal spikes stam-
inate, the lateral 
androgynous to pistil­
late 62. Humiles (1) 
56. Inflorescence monospicate, 
androgynoiis 63, Phyllostachyas (1) 
Orifice of perigynlum bidentate, 
bidentulate or dorsally slit or 
notched; inflorescence axis 
straight and unjointed 
58. Perigynia equal-nerved thro\igh-
out circumference 
59« Achenes beakless or merely 
apiculate 
60. Spikes pedunculate or bractedj 
cryptophylls present; tertiary 
axes absent 
61. Inflorescence fasciculate; 
stigmas 3 
62. Spikes all 
androgynous 64. pachygynas (3) 
62. Terminal spikes stam-
inate, the lateral an­
drogynous to pistil­
late 65. Nemostachyas (1) 
61, Inflorescence spicato-
paniculate 
63, Spikes all androgynous; 
stigmas 3 66. Desponsas (3) 
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63. Some spikes gynecandrousj 
stigmas 3'• • 67. Strigosas (3) 
63. Terminal spikes staminate. 
the lateral androgynous to 
pistillate 
6^ . Stigmas 3 
64. Stigmas 2 
.... 68. Hirtas (71) 
69. Nebraskenses (2) 
60. Spikes sessile and generally 
bractless, or the inflores­
cence monospicate; cryptophylis 
absent 
65. Tertiary axes setlform, 
sterile; inflorescence 
monospicate, androgynous; 
65. Tertiary axes absent 
66. Inflorescence spicate; 
stigmsas 2 
67. Plants monoecious 
68. Spikes all androgy-
68. Some spikes gyne-
candrous 72. Bipartitas (12) 
67. Plants dioecious.... 73. Gayanas (1) 
66. Inflorescence monospicate 
69. Plants monoecious; 
spikes all androgynous; 
stigmas 3 74. Raras (7) 
69. Plants dioecious; 
stigmas 2 75. Dioicas (5) 
. Achenes beaked with all or part 
of the style; tertiary axes absent 
stigmas 3 70. Obtusatas (1) 
nous 71. Divisas (9) 
119 
70. Achene tipped with the 
entire bony, persistent 
style 
71. Inflorescence spicato-
paniculate 
72. Spikes all androgynous; 
stigmas 3 76. Cognatas (1) 
72. Some spikes gynecandrous; 
stigmas 3 77. Squarrosas (^ ) 
72. Terminal spikes staminate, 
the lateral androgynous to 
pistillate 
73 • Stigmas 3 78. Lupulinas (5^ ) 
73* Stigmas 2 79. Miliares (3) 
71. Inflorescence monospicate, 
androgynous; stigmas 
3 80. Paucifloras (1) 
70. Achene tipped with persistent 
tubercle of style-base tis­
sue; inflorescence spicato-
paniculate 
7^ . Spikes all androgynous; 
stigmas 3 8I. Reines (1) 
7^ . Terminal spike staminate, 
the lateral androgynous 
to pistillate 
75* Stigmas 3 82. Mitratas (13) 
75 • Stigmas 2 83. Matsumuras (1) 
Perigynia with two prominent 
lateral nerves, the intervening 
surfaces variously veined or 
veinless; axis of inflorescence 
straight and unjointed; achenes 
beakless or merely apiculate 
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76. Spikes pedunculate or braetedj 
cryptophylls present; monoecious 
77* Tertiary axes setiform, 
sterile; inflorescence spicato-
paniculate 
78. Spikes all androgynous; 
stigmas 3 S^ }.. Radicales (2) 
78. Terminal spikes staminate, 
the lateral androgynous 
to pistillate; stigmas 
2 85. Mucronatas (1) 
77* Tertiary axes absent 
79* Inflorescence fasciculate 
80, Spikes all androgynous 
81. stigmas 3 86. Tuberculatas (28) 
81, Stigmas 2 87. Pecundas (4) 
80. Some of the spikes 
gynecandrous; stigmas 
3 88. Pastigiatas (1) 
80. Terminal spikes stam­
inate, the lateral 
androgynous to pistil­
late 
82. Stigmas 3 89. Sylvaticas (3) 
82. Stigmas 2 90. Ternarias (1) 
79. Inflorescence spicato-
paniculate 
83. All spikes androgynous 
8^ , Stigmas 3 91. Speciosas (10) 
84. Stigmas 2 92. Crassifloras (3) 
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83. Some spikes gynecandrous 
85. stigmas 3 
85. stigmas 2 
93• Prlgidas (36) 
9^ . Incisas (1^ ) 
83, Terminal spikes staminate, 
the lateral androgynous to 
pistillate 
86. Stigmas 3 95. Hirtellas (136) 
86. Stigmas 2 96. Podogynas (2?) 
76. Spikes sessile or generally bract-
less, or the inflorescence raono-
splcate; cryptophylls absent 
87. Tertiary axes flat, 1-nerved, 
sterile; inflorescence mono-
splcatej spikes androgynous 
88. Stigmas 3 97. Aphyllas (3) 
88. Stigmas 2 98. Monostachyas (2) 
87. Tertiary axes setiform, sterile; 
inflorescence monospicate 
89. Plants monoecious; spikes 
all androgynous 
90. Stigmas 3««.. 
90. Stigmas 2.... 
99. Setifollas (4) 
100. Capitatas (4) 
89. Plants dioecious; stigmas 
3 
87. Tertiary axes absent 
101. Sclrpoideas (1) 
91. Inflorescence paniculate; 
spikes all androgynous; 
stigmas 2 
91. Inflorescence spicate 
102. Confertas (15) 
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92. Plants monoecious 
93* Spikes all androgynous; 
stigmas 2 103. Gravidas (73) 
93. Some spikes gynecandrous 
9^ . Stigmas 3 104. Gibbas (1) 
9^ * Stigmas 2... IO5, Stramlneas (IO3) 
92. Plants dioecious 
95« Stigmas 3»«*« 106. Macrocephalas (2) 
95 • Stigmas 2 107. Douglases (2) 
91* Inflorescence monosplcate 
96. Plants monoecious 
97* Spike androgynous; stig­
mas 3 lOb. Capitellatas (3) 
97- Spike gynecandrous; stig­
mas 2 109. urslnas (1) 
96. Plants dioecious 
98. Stigmas 3.110. Pseudoscirpoideas (2) 
98. Stigmas 2 111. Exiles (1) 
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Relative Advancement of Type-groups 
To obtain an indication of the relative primitiveness 
or advancement of the type-groups, arbitrary values were 
assigned to the phases of each inflorescence character­
istic. The relative primitiveness of each of the individual 
phases was previously determined by means of an analysis of 
its geographical distribution in comparison to the distri­
bution of all other phases of a particular characteristic 
(see section, Phylogenetic Considerations). A value of zero 
was given to the most primitive phase and a value of ten to 
the most advanced phase of each characteristic. In cases 
such as characteristic 5, the apex of the achene, where 
three different and independent types of beaks have devel­
oped from the primitive beakless form, equal values of 10 
were assigned to each of the three advanced phases. For 
characteristics with more complexly related phases, values 
of 2.5, 3.0, 5.0, 7.0 or 7*5 were assigned to phases inter­
mediate between the most primitive and the most advanced. 
The values used for each phase in this analysis are in­
cluded in Appendix B. 
Each type-group was evaluated by totaling the values of 
the pertinent phases representing each of the ten character­
istics. On this basis the most primitive group possible in 
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this complex would have a total advancement value of zero, 
while the most advanced group possible would have a total 
value of one hundred. A complete tabulation of total ad­
vancement values for the 111 type-groups is given in Ap­
pendix B. It is of Interest to note that none of the 111 
type-groups fall in the theoretically most primitive or 
most advanced categories. The range of advancement value 
for the 111 type-groups is from 13.O (group 1, Ecklones) 
to 80 (group 111, Exiles); the mean advancement value of 
the 111 groups is ^ 9.8. The number and percentage of type-
groups and the number and percentage of species falling in 
each of ten classes, each covering an advancement value of 
ten units, is given in Table 4. 
The range of advancement value of the entire complex of 
species is, as mentioned above, from 13-0 to 80.0 with a 
mean value of 49.8. It is of interest to note that the 
total range of advancement value for the three genera 
(Schoenoxiphlum, Kobresia and Unclnia) generally recognized 
in addition to Carex is from 13.O to 7O.O with a mean value 
of 42.8. In contrast the range of advancement value for 
Carex (sensu latior) alone is from 15.O to 80.0 with a mean 
value of 51»1« For purposes of comparison, these ranges 
and means of advancement value, together with ranges and 
means for the genera Schoenoxiphiiam, Kobresia and Uncinia, 
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Table 4. 
Distribution of Type-groups and Species in Advancement Value 
Classes. 
Advancement No. of ^ of No. of ^ of 
Value Type-groups Type-groups Species Species 
0—10 0 - 0 -
10.1—20 4 3.6 10 1.0 
20,1—30 7 6.4 39 4.0 
30.1—40 16 14.4 92 9.3 
40.1—50 25 22.5 205 20.8 
50.1—60 35 31.5 365 36.9 
60.1—70 20 18.0 170 17.2 
70.1—80 4 3.6 107 10.8 
80.1—90 0 - 0 -
90.1—100 0 - 0 -
Totals 111 100.0 988 100.0 
and for the four subgenera of Carex recognized by Kukenthal 
(1909) are given in Table 5. 
These minimum, maximum and mean advancement values, 
together with the same values for the twenty-two species-
groups discussed in the taxonomic portion of this paper, 
are graphically compared in Figure 80, Minimum, maximum 
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Table 5* 
Range of Advancement Values for Certain Genera or groups of 
Genera in the Complex. 
Taxonomlc Unit No. of Minimum Mean Maximum Type-groups Value Value value 
Entire complex 
Three genera; 
Schoenoxiphium 
Kotoresia (a) 
Uncln'la (b) 
Carex; (c) 
Subgen. Primocarex 
Subgen. Vignea 
Subgen. Indocarex 
subgen. lEucarex 
111 13.0 49.8 80.0 
18 13.0 42.8 70.0 
4 13.0 21.9 37.0 
13 22.5 49.4 70.0 
1 - 40.0 -
93 15.0 51.1 80.0 
24 40.0 58.0 80.0 
14 37.0 61.0 75.0 
10 15.0 29.5 40.0 
45 25.0 49.0 70.0 
faj in the sense of Kiikenthal (1909) 
(b) includes only one inflorescence type-group, hence no 
value range 
(c) in the sense of Kiikenthal (1909) who recognizes the four 
subgenera listed. 
and mean advancement values for each species-group are in­
cluded in Appendix B. The greatest variability, based upon 
range of advancement value, is in the species-group Curticares 
which comprises seven inflorescence type-groups. The least 
variability on the same basis is found in the species-groups 
Uncinatares, Mloroglochinares, Indicates, Nodiflorares and 
Conlcares, each of which is considered as being composed of 
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a single type-group, in contrast to the wide range in ad­
vancement value for Kobresla> four species-groups, each 
comprising larger numbers of type-groups than Kobresia, 
exhibit a considerably smaller range in advancement value; 
these species-groups are: Baldensares (8 type-groups), 
Insignares (12 type-groups), Radicalares (13 type-groups) 
and Setlfolares (15 type-groups). 
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TAXONOMIC CONSIDERATIONS 
This vrould seem to be the place for the presentation of 
a classification of the 988 species considered in this study. 
For a number of reasons, discussed below, it is inadvisable 
to do more than present a tentative classification of the 
Kobresiaceae at this time. 
Nomenclatural Phases of the Problem 
So far as can be determined from the available litera­
ture, including the standard nomenclatural reference books, 
at least 70 generic names have been proposed to include one 
or more of the species referable to tte Tribe Cariceae. The 
exact nomenclatural disposition of many of these names is at 
present uncertain because of the fact that the type species 
of many of these genera can not be determined accurately. 
In several cases no species were described under or referred 
to a genus at the time of publication of the generic name 
and the first subsequent author to use such a generic name 
included two or more species under it. In other cases, 
several species were referred to the genus at the time of 
publication, without any of them being designated as the 
type species. Since the present set of rules governing 
the application of botanical names is based upon the concept 
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of nomenclatural types — and since the type concept is a 
relatively recent addition to these botanical rules — the 
application or disposition of a particular generic name, 
which must depend upon the disposition of the type species, 
can not at present be determined with certainty. The reg­
ulations for determining the selection of the type species 
of genera for which no type was designated at the time of 
publication have not been formulated. These regulations 
were to form Supplement I of the International Rules of 
Botanical Nomenclature (Briquet 1935), but their formulation 
was not considered in any detail until the International 
Botanical Congress held during the summer of 1950 in Stock­
holm. The results of the nomenclatural deliberations of 
this congress are not yet available, 
A similar survey of the available literature has dis­
closed that no less than 553 names have been proposed for 
infra-generic units (subgenera, sections or subsections) 
under the genus Carex L. or under segregates from that genus. 
Approximately 20 additional infra-generic names have been 
proposed under one or another of the genera Schoenoxiphium, 
Kobresia and Uncinia. Inasmuch as type species have not 
been designated for many of these infra-generic names, the 
comments with regard to generic names in the preceding 
130 
paragraph are applicable to this multitude of infra-generic 
names. 
Up to the end of 19^ 0, no less than 38II binomials 
had been proposed for species referable to this complex; 
3612 of these binomials have been published under the single 
genus Carex L. The source of this information is the stan­
dard nomenclatural reference, the Index Kewensis (including 
supplements 1-10). The number of binomials published in 
this complex since 19^ 0 is not readily ascertainable, since 
supplement 10 of the Index Kewensis contains data only up 
to the end of that year. 
Kobresiaceae, Familla nova. Equivalent to Tribe Cariceae 
On the basis of the facts and discussion presented 
in the previous sections of this paper, it seems advisable 
to remove the Tribe Cariceae from the family Cyperaceae and 
to recognize it as constituting a separate family. The 
relationships of this proposed new family are believed to 
be primarily with the family Gramineae, rather than with 
the remainder of the Cyperaceae. 
In the selection of a name for this new family, the 
logical choice is to base the name upon the genus Carex L. 
which is here considered to be the type genus. However, a 
family name in proper form as required by the International 
Rules of Botanical Nomenclature (Briquet 1935) and based 
upon the generic name Carex would be exactly identical with 
a family name now in use. Since homonymous names are not 
permitted under the Rules, the prior publication in 1829 of 
the family name Caricaceae Dumort. — the name of the group 
to which the papaya belongs — necessitates the selection 
of another generic name as a basonym for the name of the 
proposed new family. For several reasons, including the 
matter of euphony, the generic name Kobresia Willd. has been 
chosen from among the many available names. Rafinesque 
(1840), who also believed that Carex and related genera 
should be recognized as a family (or as a "natural order," 
the then current term for groups now recognized as fam­
ilies), used the name Carexides for the group but this form 
for a family name is not permissible under the present 
rules of nomenclature. 
KO^ glACE^  Gilly, familia nova. 
CYPERACEAE (tribus?) ELYNEAE Nees, Linnaea 9: 304. I835. 
CYPERACEAE (tribus?) CARICEAE Nees, 1. c. 3O5. 
CYPERACEAE (tribus?) CARICINEAE Kunth, Enum. PI. 2: 368. 
1837. 
CAREXIDES Raf. Good Book 23. nomen sine descript. 1840. 
132 
CYPERACEAE (trlbus?) CAiilCINAE Steud. Syn. Cyp. 182. 1853 
CYPERACEAE subfamilia GARICOIDEAE Pax, Bot. Jahrb. J: 307. 
pro parte. I886; et K\ik. Pflanzenr. 38{IV. 20): 1. 1909 
Herbae perennes; rhlzoma caespitosum vel repensj caules 
plerumque enodulosi medulloslj folia trlsticha gramlnea 
sessllia, vaginae clausae ore cum ligula membranaceaj 
inflorescentia e androgynonls 2—plurifloris vel saeplus 
abortu unifloris in spiculaa dispositis composita; flores 
raonoici rarius doici diolini; perianthium nullum; stamina 
in flores masculi 3 vel 2 (rarlssime ^ --6); filamenta libera 
rarlssime basi connata; antherae baslfixae; ovarium in 
flores foemini unlloculare e carpellis 3 vel 2 (rarlssime 
4—6) formatum prophyllo marginibus antice plus vel minusve 
connato circumdatum; stylus unlcus in stigmata 3 vel 2 
(rarlssime 4—6) fissusj ovulum unlcum basilare anatropum; 
fructus indehlsoens osseus vel llgnosusj semen unlcum 
erectum llbeiuim albumlnosumj embryo minutus in albumine 
Inclusus ad basin situs. — Genus typicus; Kobresia Willd. 
A comparison of the characteristics of the inflores­
cence — and, in lesser detail, the vegetative character­
istics — of the Cyperaceae (sensu strlctlor), the Kobre-
slaceae and the Gramlneae is given in Table 6. 
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Table 6, 
A Comparison of the Cyperaceae (sensu strictior), 
Kobresiaceae and Gramineae. 
Characteristic CYPERACEAE KOBRESIACEAE GRAMINEAE 
Culm shape triangular or terete 
triangular and 
terete about 
equally common 
terete or 
flat 
Intemodes of 
culm 
generally 
pith-filled 
generally 
hollow 
generally 
hollow 
Nodes 
not 
partitioned 
by diaphragms 
rarely 
partitioned 
by diaphragms 
generally 
partitioned 
Leaf 
position 
generally 
3-ranked 
generally 
3-ranked 
generally 
2-ranked 
Leaf 
sheath 
generally 
closed 
generally 
closed 
generally 
open 
Ligule generally 
absent present present 
Inflorescence 
segments 
generally 
braeted 
generally 
braeted 
rarely 
bracted 
Pistillate (or 
perfect) flow­
ers (a) 
generally sub­
tended by 
bract only 
subtended by 
bract (b) and 
prophyll (c) 
subtended by 
bract (d) and 
prophyll (e) 
Perianth generally present absent 
present in re­
duced form (f) 
Ovule anatropous, basal 
anatropous, 
basal 
anatropous, 
sublateral 
Fruit achene (g) achene (g) generally a caryopsis 
Embryo surrounded by endosperm 
surrounded by 
endospemi 
between 
endosperm and 
integuments 
(a) Pistillate flowers in the Kobresiaceae; pistillate or 
perfect in the other two families. 
(b) gynephyll c^) perigynium (d) lemma 
fe) palea (f) lodicules 
(g) the ovary and resultant achene is bi- or tricarpellate, 
not monocarpellate as in the true achene of the Ranuncu-
laceae, etc. 
Arrangement of Species of the Kobresiaceae 
in Species-groups 
The discussion, above, with respect to the range of 
variability in advancement value of the four genera accepted 
by Kukenthal (I9O9) in his monographic treatment of the sub­
family Caricoideae has suggested the possible desirability 
of a revision of the generic limits within this complex. Such 
a revision appears to be particularly desirable with respect 
to the complex of species generally assigned to the single 
large genus Carex. 
The extreme alternatives, on the basis of the 111 in­
florescence type-groups described for this complex, are 
(a) the recognition of a single genus including all of the 
type-groups, or (b) the recognition of each type-group as 
constituting a genus. In the former case the correct generic 
name would be Carex L.; in the latter case the name Carex 
would necessarily be restricted to type-group 68, Hirtas, 
or type-group 31, Acutas, dependent upon the ultimate de­
cision as to which of the Linnaean species is the type spe­
cies of the genus. In addition, the majority of the micro-
genera — despite the previous publication of at least 70 
generic names within this complex — would require new 
names. Of these extreme alternatives, the acceptance of a 
single genus is perhaps the most logical, despite the 
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necessity for a very complex organization of infra-generic 
groupings on several category levels. 
If, however, some sort of disposition intermediate 
between the extreme alternatives is to be made of the niim-
erous inflorescence type-groups, several logical combinations 
of type-groups are entirely possible. The acceptance of 
genera based upon aggregations of these type-groups will, 
to a considerable extent, be determined by a particular 
individual's philosophy with respect to the relative im­
portance of the inflorescence characteristics on which such 
genera are based. 
At the present time, based in part upon the relative 
stability of a particular inflorescence characteristic and 
in part upon geographical distribution — with respect to 
ctirrent knowledge of land availability and possible migra­
tion routes — of units based upon certain combinations of 
these inflorescence characteristics, the recognition of 
twenty-two units or species-groups seems desirable. These 
units, which ultimately may be shown to merit generic or 
subgeneric rank, are only provisionally recognized here for 
two reasons; (a) actual generic recognition within this 
complex must be based upon a combination of both inflores­
cence and vegetative characteristics of the members of this 
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family, and (b) as discussed above under the heading, Nomencla-
tural Phases of the Problem, it is at present impossible to 
determine just which generic name should be applied to many 
of the generic units here provisionally recognized. The 
first of these reasons is, of coxirse, the more Important, 
but extensive investigation of the vegetative characteristics 
of the members of this complex is required before such an 
ideal can be realized. 
A description, based solely upon inflorescence charac­
teristics, is given for each of the twenty-two species-groups 
provisionally accepted below. Although a tentative synonymy 
is given for each of these species-groups, names of the 
traditional type are not assigned to the units in this paper 
because of the difficulties of typlflcatlon previously 
mentioned. Instead, provisional names, based upon the name 
of the most primitive Inflorescence type-group Included in 
each unit are used here to facilitate discussion in the 
subsequent sections of this paper. Each of these names 
terminates in -ares and Is readily distinguishable from the 
name applied to the basic Inflorescence type-group which 
terminates in either -es or -as. These provisional species-
group names, of course, have no nomenclatural standing. 
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A Statement of the apparent limits of geographical 
distribution, accompanied "by maps (Figures 8I-98) indi­
cating the knovm distributional limits, is also provided 
for each species-group. The range in advancement value and 
the mean advancement value for each species-group is shovm 
diagrammatically in Figure 80. The following key will 
serve for the recognition of, or the possible assignment of 
additional species to, these species-groups: 
1. Tertiary axes flat, 2-nervedj perigynia 
equal-nerves 1. Ecklonares 
1. Tertiary axes (when present) flat and 
1-nerved or setiform or lacking 
2. Perigynia spathe-like or tubular, 
not constricted to orifice, essen­
tially nerveless 
3. Achenes beakless or apiculate 2. Curticares 
3. Achenes with a prominent, persistent 
beak formed of pericarp tissue... 3« Caplllifdares 
2. Perigynia apically constricted to a 
minute orifice, beaked or beakless 
Cladoprophylls present, fertile or 
sterile 
5. Orifice of perigynia truncate or 
oblique; perigynia equal-nerved 
throughout circtimference 
6. Achenes beakless or merely 
apiculate.. 4. Mtindares 
6. Achenes with persistent tuber­
cular beak of style-base 
tissue 3* Indicares 
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5. Orifice of perlgynla bldentate 
7. Perlgynla equal-nerved throughout 
circumference 
8. Achenes beakless or merely 
apiculate 6. Balansares 
8. Achenes with persistent 
tubercular beak of style-
base tissue 7. Nodlflorares 
7. perlgynla with two prominent 
lateral nerves, the intervening 
surfaces variously 
veined 8. Polystachyares 
Cladoprophylls absent 
9. Orifice of perlgynla tmincate or 
oblique, or the perlgynla beakless 
10, Perlgynla equal-nerved throughout 
circumference 
11. Tertiary axes exserted, dis-
tally uncinate 9- Uncinatares 
11. Tertiary axes (when present) 
not uncinate 
12. Achenes beakless or merely 
apiculate 
13. Spikes pedunculate or 
bractedj cryptophylls 
present 10. Siderostictares 
13. Spikes sessile (or the 
inflorescence monospicate), 
essentially bractlessj 
cryptophylls 
absent 11. Baldensares 
12. Achenes beaked with all or 
part of style 
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l4. Achene with the entire 
style persistent and 
bony 12. Mlcroglochlnares 
1^ . Achene with tubercle 
formed of style-base 
tissue..., 13. Conioares 
10. Perigynia with two prominent 
lateral nerves, the intervening 
surfaces variously veined 
15. Achenes beakless or merely 
apiculate 
16. Spikes pedunculate or 
bracted; cryptophylis 
present 1^ . Inslgnares 
16. Spikes sessile (or the 
inflorescence monospicate), 
essentially bractlessj 
cryptophylls 
absent... I5. Hilairares 
15. Achenes with persistent 
tubercle of style-base 
tissue 16. Annulatares 
9. Orifice of perigynia bidentate 
or dorsally slit 
17• Perigynia equal-nerved through­
out circumference 
18. Achenes beakless or merely 
apiculate 
19. Spikes pedunculate or bractedj 
cryptophylls 
present I7. Pachygynares 
19. Spikes sessile (or the 
inflorescence monospicate) 
essentially bractlessj 
cryptophylls 
absent 18. Obtusatares 
1^0 
18. Achenes beaked with all or 
part of style 
20. Achene with entire style 
persistent 19. Cogna tares 
20, Achene with tubercle of 
style-base tissue 20. Reinares 
17« Perlgynia with two prominent 
lateral nerves; the intervening 
surfaces variously veined 
21. Spikes pedunculate or bractedj 
cryptophylis present 21. Radlcalares 
21. Spikes sessile (or the inflor­
escence monosplcate), essen­
tially bractlessj cryptophylls 
absent 22. Setifolares 
Species-group 1. ECKLONARES. 
Schoenoxiphium Nees, Linnaea 7; 531. I832. 
Cryptoglochin Heuffel, Flora 27; 528. 1844. 
Archaeocarex Borner, Abh. Nat. Ver. Bremen 21; 262. 1913. 
Inflorescence paniculate or spicate, the axis of andro-
gynons and spikes straight and unjointed; monoecious, the 
spikes all androgynous; cladoprophylls present and sterile 
or absent; cryptophylls present or rarely absent; tertiary 
axes flat, 2-nerved, bearing staminate flowers or sterile; 
perlgynia equal-nerved throughout clrcvimference, tubular or 
spathe-llke or rarely constricted to a truncate orifice; 
achenes beakless or merely apiculate; stigmas 3. 
I k l  
A unit, including inflorescence type-groups 1-^ , of at 
least ten species and with a geographical distribution as 
indicated in Figure 8l. 
Species-group 2, CURTICARES. 
Kobresia Willd. Sp. PI. 4: 205. 1805. 
Elyna Schrad. PI. Germ. 1; 155. I806. 
Froelichia Wulf. in Willd. Sp. PI. 4: 205. 3^  synon. 1805J 
et in PI. Norica Phan. 729. I858. 
Kobria St.-Lag. Ann. Soc. Bot. Lyon 8: 175. I88O. 
Blysmocarex Ivanova, Jour. Bot. U.R.S.S. 24: 502. in obs., 
sine descr. 1939. 
Inflorescence paniculate, spicate or monospicate, the 
axis of androgynons and spikes straight and unjointedj 
monoecious and the spikes all androgynous, or dioecious; 
cladoprophylls present and sterile or absentj cryptophylls 
absent or rarely present; tertiary axes setiforra or very 
short, bearing staminate flowers or sterile or, rarely, 
absent; perigynia essentially nerveless (but with two weak 
lateral nerves), tubular or spathe-like; achenes beakless 
or merely apiculate; stigmas 3 or 2. 
A unit, including inflorescence type-groups 5-11* of 
at least seventeen species and with a geographical distribution 
as indicated in Figure 82. 
PLATE VII 
Geographical Distribution of Species-groups 
of the Kobresiaceae — 1. 
Figure 8l. Distributional range of the species-group 
Ecklonares. 
Figure 82. Distributional range of the species-group 
Curtlcares. 
Figure 83. Distributional range of the species-group 
Capillifolares. 
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Species-group 3. CAPILLIPOIARES. 
Forexeta Raf. Good Book 28. £. max. £. 1840. 
Hemicarex Benth. Jour. Linn. Soc. I8: 3^ 7• nomen subnudum. 
188I; et in Benth. 85 Hook. f. Gen. PI. 3: IO72. I883. 
Holmia Bomer, Abh. Nat. Ver. Bremen 21: 262. 1913. 
Inflorescence spicate or monospicate, the axis of 
spikes straight and unjolntedj monoecious and the spikes 
all androgynous, or dioecious; cladoprophylls absent; 
cryptophylls absent; tertiai^ y axes setlform, bearing stam-
inate flov/ers or sterile, or absent; perlgynla essentially 
nerveless (but with two weak lateral nerves), tubular or 
spathe-like; achenes with persistent, sometimes curved, 
pericarp beak; stigmas 3. 
A unit, including Inflorescence type-groups 12—17, of 
at least ten species and with a geographical distribution 
as Figure 83. 
Species-group 4. MUNDARES. 
Vlgnldula Borner, Abh. Nat. Ver. Bremen 21: 275. 1913« 
Inflorescence spicate, the axis of the androgynons 
straight and unJointed; monoecious, the "spikes" all androgy­
nous; cladoprophylls present, some or all of them fertile; 
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cryptophylls present] tertiary axes setiform and sterile or 
absent; perigynia equal-nerved throughout circumferenoe, 
constricted to a trxmcate or oblique beak at the orifice; 
achenes beakless or merely apiculate; stigmas 3. 
A unit, including inflorescence type-groups 18 and 19# 
of at least four species and with a geographical distribution 
as indicated in Figure 84. 
Species-group 5. INDICARES. 
Carex subg. (vel sect.) Indocarex Baillon, Hist. PI. 12; 
345. 1893. 
Indocarex (Baillon) Bc5rner, Abh. Nat. Ver. Bremen 21: 
275. 1913. 
Inflorescence depaniculate, the axis of the androgynons 
straight and unjointedj monoecious, the "spikes" all androgy­
nous; cladoprophylls present, sterile; cryptophylls present; 
tertiary axes absent; perigynia equal-nerved throughout 
circumference, constricted to a truncate or oblique beak 
at orifice; achenes beaked with a persistent tubercle of 
style-base tissue; stigmas 3. 
A unit, equivalent to inflorescence type-group 20, of 
at least two species and with a geographical distribution 
as indicated in Figure 84. 
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Species-group 6. BALANSARES. 
Carex sutg. Indocarex sect. Indicae Tuckerm. Enum. Meth. 10 
p. p. 1843. 
Inflorescence depaniculate, paniculate or spicate, the 
axis of the androgynons straight and unjointedj monoecious, 
the "spikes" all androgynousj cladoprophylls present and 
sterileJ cryptophylls presentj tertiary axes absent; peri-
gynia equal-nerved throughout circumference, constricted 
to a bidentate beak at orifice; achenes beakless or merely 
apiculatej stigmas 3» 
A unit, including inflorescence type-groups 21-23, of 
at least thirty-one species and with a geographical distri­
bution as indicated in Figure 85. 
Species-group 7. NODIPLORARES. 
Carex subgen. Indocarex sect. Indicae Tuckerm. Enum. Meth. 
10. p. p. 1843. 
Inflorescence depaniculate, the axis of the androgynons 
straight and unjointedj monoecious, the "spikes" all androgy­
nous; cladoprophylls present and sterile; cryptophylls present 
tertiary axes absent; perigynia equal-nerved tliroughout cir-
ctimference, constricted to a bidentate beak at orifice; 
PLATE VIII 
Geographical Distribution of Species-groups 
of the Kobresiaceae — 2. 
Figure S^ !-. 
Figure 85. 
Pigvire 86. 
Distributional ranges of the species-groups 
Indicares (continuous line boundary) and Mundares 
(broken line boundary). 
Distributional range of the species-group 
Balansares; disjunct segments in western Africa 
are indicated in black without the broken line 
boundary. 
Distributional range of the species-groups 
Nodiflorares (broken line boundary) and Poly-
stachyares (continuous line boundary and disjunct 
black areas). 
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achenes beaked with a persistent tubercle of style-base 
tissueJ stigmas 3. 
A unit, equivalent to inflorescence type-group 24, of 
at least two species and with a geographical distribution 
as indicated in Figure 86. 
Species-group 8. POLYSTACPIYARES. 
? Loxotrema Raf. Good Book 25. p. min. p. 1840. 
Homalostachys Bockl. Cyp. Nov. 1; 38. I888. 
Inflorescence depanlculate, paniculate or spicate, 
the axis of the androgynons straight and unjointed; mono­
ecious, the "spikes" all androgynous; cladoprophylls present 
and sterile; cryptophylls present; tertiary axes absent; 
perigynia with t^ 'Xo prominent lateral nerves, the intervening 
surfaces variously veined or veinless, constricted to a 
bidentate beak at orifice; achenes beakless or merely apicu-
late; stigmas 3. 
A unit, including inflorescence type-groups 25-27, of 
at least nineteen species and with a geographical distribu­
tion as indicated in Figure 86. 
Mackenzie (1931-1935) lists the type species of Loxotrema 
Raf. as Carex tuberosa Degl., the first species of the list 
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given by Rafinesque; however, the bidentate beaked perigynium 
of this species does not agree with Rafinesque's generic 
diagnosis: "... diff. Carex, perlgynliiin with opening 
obliqual unllobe...." 
Species-group 9. UNCINATARES. 
Uncinia Pers. Syn. 2; 53^ . 1807. 
Fusarlna Raf. Good Book 28. nom. gen, provls. in synon. 
1840. 
Agistron Raf. 3.. £. 
Inflorescence monospicate, the axis of the spikes 
straight and unjointed; monoecious, the spikes all androgy-
nousj cladoprophylls absent; cryptophylls absent; tertia3?y 
axes setiform, exserted from perlgynia, distally uncinate 
and sterile; perlgynia equal-nerved throughout circumfer­
ence, constricted to a beakless of truncate beaked orifice; 
achenes beakless or merely apiculate; stigmas 3» 
A unit, equivalent to inflorescence type-group 28, of 
at least twenty-seven species and with a geographical distri­
bution as indicated in Flgwe 87. 
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Species-group 10. SIDBROSTICTARES. 
Deweya Raf. Good Book 26. l840j non Deweya Eaton I836, 
nec Deweya Torr. Cc A. Gray 18^ 0. 
Meltrerna Raf. 1,. _c, 
? Osculisa Raf. £. 27. 
Pseudocarex Miq. Ann. Mus. Lugd.-Bat. 2: 1^ 6. I865. 
Manochlaenia Borner, Abh. Nat. Ver. Bremen 21: 271. 1913» 
Inflorescence fasciculate or spicato-paniculate, the 
axis of the spikes straight and unjointed or zig-zag and 
jointed; monoecious, the spikes all androgynous or the 
terminal spikes staminate and the lateral spikes androgy­
nous or pistillate; cladoprophylls absent; cryptophylls 
present, the spikes peduncled or conspicuously bracted; 
tertiary axes setifonn and sterile or absent; perigynia 
equal-nerved throughout circumference, constricted to a 
truncate or oblique beak at orifice or beakless; achenes 
beakless or apiculatej stigmas 3 or 2. 
A unit, including inflorescence type-groups 29-32, of 
at least thirty-three species and with a geographical 
distribution as indicated in Figure 88. 
PLATE IX 
Geographical Distribution of Species-groups 
of the Kobresiaceae — 3. 
Figure 87. Distributional range of the species-group 
Uncinatares; the continuous line delimits the 
principal area of the genus. Islands, in the 
South pacific. South Atlantic and South Indian 
Oceans, on which the group occurs, are indi­
cated by black. Disjunct areas in the Hawaiian 
and Philippine Islands and in Borneo and New 
Guinea are indicated in black without the con­
tinuous boundary line. 
Pigvire 88. Distributional range of the species-group 
Siderostictares (indicated by the continuous 
line boundary). 
Figure 89. Distributional range of the species-group 
Baldensaresj disjunct areas in South America, 
Europe and the Caucasus are indicated in black 
without the continuous line boundary. 
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Species-group 11. BALDENSARES. 
Olotrema Raf. Good Book 25. P» P- l840. 
Facoloa Raf. 1. £. 26, 
Callistachys Heuffel, Flora 27: 528. 1844. 
Dornera Heuffel, Verh. Zool.-Bot. Ges. Wien 8: 21?. 18585 
efc ex Schur, Enuni. PI. Transsilv. 697. 1866. 
Chionanthula Bbmer, Abh. Nat. Ver. Bremen 21; 275. 1913. 
Cymophyllug Mackenzie in Britt. & Brown, 111. Fl. ed. 2. 
1; 441. 1913-
Inflorescence spicate or monospicate, the axis of the 
spikes straight and unjointed or zig-zag and jointed; mono­
ecious, the spikes all androgynous or all gynecandrous, or 
dioeciousj cladoprophylls absentj cryptophylls absent, the 
spikes sessile or essentially bractless (the bracts without 
sheathing bases when present); tertiary axes sterile, either 
flat and 1-nerved or setiform, or absent; perigynia equal-
nerved throughout circumference, constricted to a truncate or 
oblique beak at orifice, or beakless; achenes beakless or 
merely apiculate; stigmas 3 or 2. 
A unit, including inflorescence type-groups 33-40, of 
at least twelve species and with a geographical distribution 
as Indicated in Figure 89. 
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On the basis of the ten inflorescenoe characteristics, 
inflorescence type-group 35 (equivalent to the genus Cymo-
phyllus Mackenzie) is inseparable from the other seven type-
groups placed together in this species-group. The vegetative 
characteristics of the single species, Carex fraseri Andrz. 
[Cymophyllus fraseri (Andrz.) Mackenz.], are so strikingly 
different that it merits recognition as a separate genus 
in any classification based upon a combination of inflores­
cence and vegetative characteristics. 
Species-group 12. MICROGLOCHINARES. 
Uncinla sect. Pseudocarex C. B. Clarke, Jour. Linn. Soc. 
Bot. 20: ^ 01. 18835 non Pseudocarex Miq. (pro gen.) 
1865. 
Carex subgen. (vel sect.) Hemicarlcium Balllon, Hist. PI. 
12: 3^5- nomen, sine descr. I893, 
Inflorescence monospicate, the axis of the spike straight 
and unjointedj monoecious, the spike androgynousj clado-
prophylls absent; cryptophylls absentj tertiary axes flat, 
1-nerved, sterile, exserted from perlgynla; perigynla 
equal-nerved throughout circumference, constricted to a 
truncate orifice; achenes tipped with the entirely persistent, 
bony style; stigmas 3» 
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A unit, equivalent to inflorescence type-group 4l, 
with only a single known species having a geographical 
distribution as indicated in Figure 90. 
Species-group 13. CONICARES. 
Carex subgen. Eucarex sect. Mitratae subsect. Eu-mitratae 
Kuk. Pflanzenr. 38(IV. 20): it-61. p. min. p. 1909. 
Inflorescence spicato-paniculate, the axis of the spikes 
straight and unjointedj monoecious, the terminal spike 
staminate, the lateral androgynous to pistillate; clado-
prophylls absentj cryptophylls present; tertiary axes 
absent; perigynia equal-nerved throughout circumference, 
constricted to a truncate or oblique beak at orifice; achenes 
tipped with a persistent tubercle of style-base tissue; 
stigmas 3. 
A unit, equivalent to the inflorescence type-group 42, 
of at least two species and with a geographical distribution 
as indicated in Figure 90. 
Species-group 14. INSIGNARES. 
Phyllostachys Torr. Ann. Lyc. N. Y. 3: 404. in obs.; 
nom. gen, provis. 1836; Torr. ex Steud. Nom. Bot. 
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ed. 2. 1; 297- In syn., nom. gen, reJIclend. 18^ 0; 
non Phyllostachys Sleb. & Zucc. nom. gen, conserv. 
1843. 
Olamblls Raf. Good Book 26. 1840. 
Temnemls Raf. 1, o, 27. 
Nesklsa Raf, £. 
Vlgnantha Schur, Enum. PI. Transsllv. 705. 1866. 
Dapedostaohys Bomer, Abh. Nat. Ver. Bremen 21; 265. I913. 
Kiikenthalla Borner, 1. o, 266. 
Llmlvasculum Borner, 1, jc. 268. 
Bitterla Bomer, £. 269. 
Inflorescence fasciculate or splcato-panlculate, the 
axis of the spikes straight and unjolnted or zig-zag and 
JointedJ monoecious, the spikes all androgynous, or some of 
them gynecandrous, or the terminal spikes stamlnate and the 
lateral spikes androgynous or pistillate; cladoprophylls 
absent; cryptophylls present, the spikes pedunculate or 
conspicuously bracted; tertiary axes setlform and sterile or 
absent; perlgynla with two prominent lateral nerves, the 
intervening surfaces variously veined or velnless, con­
stricted to a truncate or oblique beak or beakless orifice; 
achenes beakless or merely apiculate or umbonate; stigmas 
3 or 2, 
PLATE X 
Geographical Distribution of Species-groups 
of the Kobreslaceae — 
Figure 90* Distributional ranges of the species-groups 
Microglochlnares (continuous line boundary and 
Diack areas) and Conlcares (broken line boundary) 
Figure 91* Distributional range of the species-group 
Insignares; disjunct areas in Central America, 
Madagascar, the Philippines, Borneo and New 
Guinea are indicated in black without the 
boundary line. 
Figure 92. Distributional range of the species-group 
Hilalrares; disjunct areas in Mexico, eastern 
South America, the islands of the North Atlantic, 
Kamchatka and northern Alaska are indicated in 
black without the boundary. 
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A unit, including inflorescence type-groups 43--53, of 
at least ll6 species and with a geographical distribution 
as indicated in Figure 91. 
Species-group 15. HILAIRARES. 
Itheta Raf. Good Book 28. l840. 
Psyllophora Heuffel, Flora 2?: 528. 18^ 4. 
Inflorescence spicate or monospicate, the axis of the 
spikes straight and unjointedj monoecious, the spikes 
either all androgynous or some of them gynecandrousj clado-
prophylls absent; cryptophylls absent, the spikes sessile 
or essentially bractless (bracts without sheathing bases if 
present); tertiary axes either flat and 1-nerved or setiform, 
sterile, or absent; perigynia with two prominent lateral 
nerves, the intervening surfaces variously veined or vein-
less, constricted to a truncate or oblique beak or a beak-
less orifice; achenes beakless or merely apiculate; stigmas 
3 or 2 
A unit, including inflorescence type-groups 54—59, 
of at least eleven species and with a geographical distri­
bution as indicated in Figure 92. 
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Species-group l6. ANNULATARES. 
Porexeta Raf. Good Book 28. p. mln» p. 1840, 
Coleachyron J. Gay ex Boissier, Pi. Orient. 5; 408. 188I. 
Nellreichia Kotula, Spraw, Kom. Pizyogr. Krakow 17: 136. 
homonym. I883: non Neilreichia Penzl. I85O. 
Inflorescence spicato-paniculate or monosplcate, the 
axis of the spikes straight and unjointed or zig-zag and 
jointed; monoecious, the spikes all androgynous or the 
terminal spikes staminate and the lateral spikes androgynous 
or pistillate; cladoprophylls absent; cryptophylls present 
or rarely absent; tertiary axes setiform and sterile or 
absent; perigynia with two prominent lateral nerves, the 
intervening surfaces variously veined or veinless, constricted 
to an oblique or truncate beak or beakless orifice; achenes 
tipped with persistent tubercle of style-base tissue; stigmas 
3. 
A unit, including inflorescence type-groups 60—63, of 
at least twelve species and with a geographical distribution 
as indicated in Pigiire 93. 
Species-groups I7. PACHYGYNARES. 
Carex L. Sp. Pi. 972. 1753. 
? Diemisa Raf. Good Book 27. 1840. 
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? Onkerma Raf. 1_. g, 
Lamprochlaenla Borner, Abh. Nat. Ver. Bremen 21: 272. 1913. 
? Dlplocarex Hayata, Ic. PI. Pormos. 10: 70. 1921. 
Inflorescence fasciculate or spicato-paniculate, the 
axis of the spikes straight and unjointedj monoecious, the 
spikes all androgynous, or some of them gynecandrous, or 
the terminal spikes staminate and the lateral spikes 
androgynous or pistillate; cladoprophylls absent; crypto-
phylls present, the spikes pedunculate or conspicuously 
bracted; tertiaj^ y axes absent; perigynia equal-nerved 
throughout circumference, constricted to a bidentate ori­
fice; achenes beakless or merely apiculate or umbonate; 
stigmas 3 or 2. 
A unit, including inflorescence type-groups 64—69, 
of at least 82 species and with a geographical distribution 
as Indicated in Figure 9^ . 
species-group 18. OBTUSATARES. 
Physioglochls Necker, Elem. 3: 245. 1790* 
? Vignea Beauv. in Lestib. f. Ess. Pam. Cyp. 22. I819. 
Maukschla Heuffel, Flora 27: 527* 1844. 
Genersichia Heuffel, 1* £• 5^ 8. 
Caricinella St.-Lag. In Cariot, Etude PI. ed. 8. 2: 855, 
880. 1889. 
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Rhaptooalynmia Borner, Abh. Nat. Ver. Bremen 21; 272, 1913» 
Inflorescence spicate or monospicate, the axis of the 
spikes straight and unjointed; monoecious, the spikes 
either all androgynous or some of them gynecandrous, or 
dioecious; cladoprophylls absent; cryptophylls absent, the 
spikes sessile or essentially bractless (bracts without 
sheathing bases if present); tertiary axes setiform and 
sterile or absent; perigynia equal-nerved throughout cir­
cumference, constricted to a bidentate orifice; achenes 
beakless or merely apiculate; stigmas 3 or 2. 
A unit, including Inflorescence type-groups 70—15» of 
at least thirty-five species and with a geographical dis­
tribution as indicated in Pigure 95. 
Species-group 19. COGNATARES. 
? Cyperoldes Toum. Elem. Aiigm. 3s 196. 1797. 
Trasus S. P. Gray, Nat. Arr. Brit. Pi. 2; 53. 1821. 
Anithlsta Raf. Good Book 26. p. p. l840. 
Leucoglochin Heuffel, Flora 27: 528. 18^ 4. 
Inflorescence splcato-paniculate or monospicate, the 
axis of the spikes straight and unjolnted; monoecious, the 
spikes all androgynous, or some gynecandrous, or the terminal 
spikes staminate and the lateral spikes androgynous or 
PLATE XI 
Geographical Distribution of Species-groups 
of the Kobresiaceae — 5. 
Figure 93* 
Figure 
Distributional range of the species-group 
Annulataresj disjunct areas in India, Indo-
China and New Guinea are indicated in black 
without the boundary line. 
Distributional range of the species-group 
Pachygynaresj niunerous disjunct areas are indi-
cated in black without the boundary line. Ques­
tion marks indicate an area of doubtful occur­
rence . 
Figure 95* Distributional range of the species-group 
Obtusatares; disjunct areas in the Malaysian 
region are indicated in black without the boundary 
line. Question marks indicate areas of doubtful 
occurrence. 
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pistillate; cladoprophylls absent; cryptophylls present, 
the spikes pedunculate or conspicuously bracted; tertiary 
axes absent; perigynia equal-nerved throughout circumfer­
ence, constricted to a bidentate orifice; achenes tipped 
with the entire persistent bony style; stigmas 3 or 2. 
A unit, including inflorescence type-groups 76—80, 
of at least sixty-three species and with a geographical 
distribution as indicated in Figure 96. 
Species-group 20. REINARES. 
Carex subgen. Eucarex sect. Mitratae Kuk. Pflanzenr. 38(iv. 
20): 458. p. max. p. I909. 
Inflorescence spicato-paniculate, the axis of the spikes 
straight and unjointed; monoecious, the spikes all androgy­
nous or the terminal spikes staminate and the lateral spikes 
androgynous or pistillate; cladoprophylls absent; crypto­
phylls present, the spikes pedunculate or conspicuously 
bracted; tertiary axes absent; perigynia equal-nerved 
throughout circumference, constricted to a bidentate orifice; 
achenes tipped with persistent tubercle of style-base tis­
sue; stigmas 3 or 2. 
A unit, including inflorescence type-groups 8l—83, of 
at least fifteen species and with a geographical distribution 
as indicated in Figure 96. 
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Species-group 21. RADICALARES. 
? Ulva Adans. Pam, PI. 2: ^ 96. I763. 
Loxanlsa Raf. Good Book 25. 1840. 
Edrltrla Raf. 1. 0, 26. 
? Jouvella E. Bonnet, Pet. PI. Paris 421. I883. 
Echlnochlaenla Bomer, Abh. Nat. Ver. Bremen 21: 264. 1913. 
proteooarpus Borner, 1. c. 266. 
Inflorescence fasciculate or spicato-paniculate, the 
axis of the spikes straight and unjointed; monoecious, the 
spikes all androgynous or some of them gynecandrous, or the 
terminal spikes stamlnate and the lateral spikes androgynous 
or pistillateJ cladoprophylls absent; cryptophylls present, 
the spikes pedunculate or conspicuously "bracted; tertiary 
axes setifomi and sterile or absent; perlgynla with two 
prominent lateral nerves, the Intervening surfaces variously 
veined or veinless, constricted to a bldentate orifice; 
achenes beakless or merely apiculate or umbonate; stigmas 
3 or 2. 
A unit, including inflorescence type-groups 84—96, 
of at least 262 species and with a geographical distribution 
as indicated in Figure 97. 
PLATE XII 
Geographical Distribution of Species-groups 
of the Kobreslaceae — 6. 
Figure 96, 
Figure 97-
Figure 98. 
Distributional ranges of the species-group 
Cognatares (continuous line boundary and black 
disjunct areas) and Reinares (broken line bound­
ary) . 
Distributional range of the species-group 
Radlcalaresj several disjunct areas are indicated 
In black without the boundary line. Question 
marks indicate areas of doubtful occurrence. 
Distributional range of the species-group 
Setlfolares; several disjunct areas are Indi-
cated in black without the boundary line. 
Question marks indicate areas of doubtful 
occxirrence. 
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Species-group 22. SETIFOLARES. 
Schelhaimneria Moench, Meth. Suppl, II9. nom. gen« rejiciend. 
l802j non Schelhammera R. Br. nom. gen, conserv. 181O. 
Kolerma Raf. Good Book 27. l840. 
Loncoperis Raf. 1, c. 
Carioina St.-Lag. in Cariot, Etude PI. ed. 8. 2; 85^ , 872, 
1889. 
Rhy no opera Bomer, Abh. Nat. Ver. Bremen 21; 272. 1913. 
Leptovignea Borner, 3^ . £. 273. 
Desmlograstis Bomer, 3.. o. 27^ . 
Thysanooarex Bomer, 1. £. 27^ . nom. lllegit. 
Infloi'escence paniculate, spicate or monospicate, the 
axis of the spikes straight and unjointed; monoecious, the 
spikes all androgynous, or some gynecandrous, or the terminal 
spikes staminate and the lateral spikes androgynous or pistil­
late, or the plants dioecious; cladoprophylls absent; crypto-
phylls absent, the spikes sessile or essentially bractless 
(bracts if present without sheathing bases); tertiary axes 
flat and 1-nerved or setiform, sterile, or absent; perigynia 
•with two prominent lateral nerves, the intervening surfaces 
variously veined or veinless, constricted to a bidentate 
orifice; stigmas 3 or 2. 
171 
A unit, including inflorescence type-groups 97—111, 
of at least 217 species and with a geographical distribution 
as indicated in Figure 98, 
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GEOGRAPHIC CONSIDERATIONS 
The distributional range of the Kobresiaceae covers 
almost all of areas of the earth's surface habitable by 
land plants. Kukenthal (I9O9) states that Carex (sensu 
latior) is lacking from only two small regions: the 
Kerguelen Islands in the south Indian Ocean and the Galapagos 
Islands in the east-central Pacific Ocean. Since the genus 
Uncinia is found on the Kerguelens, the Galapagos is the 
only region from which the group as a whole is absent. The 
combined distributional ranges of the 988 species considered 
in the present study are Indicated on the map in Figure 99. 
On the basis of this map, which may be taken to indicate 
areas from which the species have been collected and which 
is constructed by combining the individual maps (Figures 
81—98) representing the distribution of the twenty-two 
species-groups recognized in this paper, several large 
areas appear to lack representatives of the Kobresiaceae. 
Conspicuous among these areas are the deserts of Africa, 
Arabia, India, Australia and western Mexico. Equally con­
spicuous are the "tropical rainforest" areas of Africa, 
South America and portions of Central America. Except for 
a single species in Samoa and two in Fiji, the group of 988 
species is unrepresented in the Micronesian and Polynesian 
areas of the western Pacific Ocean, and no representatives 
are found on the Cape Verde Islands of the east-central 
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Atlantic Ocean. Many of these areas — even the desert 
regions where representatives occur In oases and along 
certain stream courses — have representatives of the 
Kohreslaceae among the species excluded from this study for 
lack of exact morphological data. 
Determination, from the present-day pattern of distri­
bution, of the past distributional histoid of the Kobresla-
ceae is not an easy matter. In addition to the incomplete­
ness of information with regard to the present distribution, 
a number of factors are responsible for the difficulty; 
these factors may be listed briefly as follows: 
(1) the Kobresiaceae appears to be a very old group of 
plants; 
(2) past distributional patterns have undoubtedly 
been interrupted by marine transgressions which in part 
were correlated with areas of land surface subsidence 
during various geological periods; 
(3) mlgratlonal direction and routes probably would 
have changed with each reemergence of continental and extra-
continental areas; 
(4) the Pleistocene glaclatlon must have greatly modi-
fled certain portions of the distributional area; 
(5) climatic changes, in part correlated with glaclatlon 
and in part correlated with other physiographic changes. 
PLATE XIII 
Geographical Relationships in the Kobresiaceae — 1. 
Figure 99• Known distribution of the 988 species of the 
Kobresiaceae studied in the preparation of the 
present paper. The northern and southern 
boundaries of the distributional area are 
indicated by continuous lines; a similar con­
tinuous line encloses the Hawaiian Islands. Land 
areas, within the boundary lines, in which these 
988 are unrepresented are indicated in black. 
The black area on the equator west of South 
America represents the Galapagos islands, the 
one area from which the Kobresiaceae is com­
pletely absent. 
Figure 100. Map showing the 53 geographical regions con­
sidered in the present study (adapted from 
Gilly and Wilson 1950a). 
Figure 101. Frequency of occurrence of type-groups in 
each geographical region (based upon tabular 
data from page 177 and Appendix C of the 
present paper). Representatives of the 988 
species studied are lacking from the three 
areas indicated by diagonal lining. 
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resulting in changes in the vegetation of extensive areas 
have variously modified and undoubtedly even eliminated 
segments of the distributional area; and 
(6) because of the ecological requirements of many 
members of the Kobresiaceae, the recent distributional 
pattern has been somewhat altered by human activities. 
Distribution of Type-groups with Respect to 
Phytogeographical Regions 
One method of approach to an understanding of the 
significance of the geographical distribution of organisms 
is the consideration of this distribution with respect to 
geographical or phytogeographical regions. Several 
schemes for dividing the earth into such regions have been 
proposed. The one used in the present analysis recognizes 
53 regions (see Figure 100) and was prepared by Gilly and 
Wilson (1950a) for use in an evaluation of the occurrence 
of monoeciousness and dioeciousness in the Angiospermsj it 
is based on a modification of the 36 regions recognized by 
Good (19^ 7) and the 25 regions recognized by Kukenthal (I909) 
and other authors of monographic treatments in Das Pflanzen-
reich. 
The basic data on the relationship between the distri­
bution of inflorescence type-groups in the Kobresiaceae and 
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these phytogeographical regions is included in Appendix C. 
The number of type-groups occurring in each region is given 
in Table 7. Three regions, 39. Micronesia, 44. northera Aus 
tralia and 48, Islands of the south Indian Ocean, are repre­
sented by only a single type-group among the 988 species con 
sidered in this paper. At the other extreme, region 8, east 
temperate Asia, contains representatives of 4-5 type-groups. 
Next in order of decreasing number of type-groups is region 
10 (western North America) with 42, region 29 (the Himalayan 
arc) with 4l, and region 9 (the Japanese archipelago) with 
40 type-groups. Three regions, numbers 42, 51 and 53, com­
prising the groups of smaller Islands in the Pacific Ocean, 
have no representatives among the species considered. The 
map. Figure 101, indicates the frequency of occurrence of 
Inflorescence type-groups with respect to phytogeographical 
regions by means of numbers representing relative rank based 
upon the following frequency classes: 
0 — no type-groups: 3 regions 
1 — 1--2 type-groups: 3 regions 
2 — 3--5 type-groups: 6 regions 
3 — 6—9 type-groups; 10 regions 
4 — 10—16 type-groups; 12 regions 
5 — 17—29 type-groups: 6 regions 
6 — 30—36 type-groups; 9 regions 
7 — 37—45 type-groups: 4 regions 
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Table 7. 
Number of Type-groups and Species-groups, with a Cc 
and Relative Rank of Geographies 
Geographic Number of Number of Advancement Value Geographic 
Region Type-groups Species-groups Range Mean Region 
1 32 • 10 35.0—80.0 55.7 28 
2 30 12 35.0—70.0 55.0 29 
3 31 12 35.0—72.0 53.5 30 
4 35 13 35.0—72.0 52.9 31 
5 33 14 35.0—72.0 52.8 32 
6 33 12 35.0—72.0 53.9 33 
7 35 13 35.0—77.0 54.5 34 
8 45 15 25.0—72.0 52.9 35 
9 40 15 15.0—72.0 51.6 36 
10 42 11 35.0—75.0 54.2 37 
11 36 10 35.5—80.0 54.7 38 
12 35 10 35.0—80.0 53.7 39 
13 8 6 43.5—72.0 57.0 40 
lif 6 6 27.5—72.0 47.6 41 
15 21 10 35.0—72.0 50.0 42 
16 8 6 27.5--72.O 45.3 43 
17 12 7 27.5—72.0 48.9 44 
18 19 8 40.0—72.0 53.6 45 
19 13 7 35.0—72.0 51.8 46 
20 8 8 35.0—65.0 58.1 47 
21 11 7 40.0—72.0 53.3 48 
22 7 6 22.0—67.0 46.6 49 
23 4 3 25.0—54.5 41.3 50 
24 5 3 25.0—54.5 40.5 51 
25 10 7 22.0—67.0 45.0 52 
26 9 6 13.0—65.0 39.6 53 
27 6 4 25.0—55.5 43.1 
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Table 7* 
a Species-groups, with a Comparison of Advancement value 
slative Rank of Geographical Regions. 
ancement value Geographic Number of Number of Advancement Value 
ange Mean Kegion i-ype-groups species-groups Range Mean 
0—80.0 55.7 
0—70.0 55.0 
0—72.0 53.5 
0—72.0 52.9 
0—72.0 52.8 
28 • 11 9 25.0—62.5 46.6 
29 41 16 15.0—72.0 47.3 
30 10 7 25.0—65.0 45.2 
31 24 9 25.O--72.O 48.1 
32 10 8 25.0—65.0 44.4 
0—72.0 53.9 
0—77.0 54.5 
0—72.0 52.9 
0—72.0 51.6 
0—75.0 54.2 
33 18 8 25.0—72.0 50.4 
34 6 5 25.0—55.5 40.1 
35 16 10 25.0—72.0 44.1 
36 11 8 25.0—57.5 42.1 
37 11 9 20.0—55.0 41.7 
5—80.0 54.7 
0—80.0 53.7 
5—72.0 57.0 
5—72.0 47.6 
0—72.0 50.0 
38 14 11 25.0—72.0 45.1 
39 1 1 - 35.0 
40 3 3 30.0—62.5 49.2 
41 7 4 40.0—72.0 55.4 
42 - - - -
5—72.0 45.3 
5—72.0 48.9 
0—72.0 53.6 
0—72.0 51.8 
0—65.0 58.1 
43 3 2 50.5—72.0 61.7 
44 1 1 - 30.0 
45 15 10 30.0—72.0 52.4 
46 8 5 40.0—72.0 55.3 
47 19 9 40.0—75.0 56.1 
0—72.0 53.3 
0—67.0 46.6 
0—54.5 41.3 
0—54.5 40.5 
,0—67.0 45.0 
48 1 1 - 40.0 
49 3 3 40.0—62.5 53.5 
50 4 3 40.0--60.5 47.9 
51 17 9 40.0—72.0 55.6 
52 - - - -
0—65.0 39.6 
,0—55.5 43.1 
53 - - - -

PLATE XIV 
Geographical Relationships in the Kobreslaceae — 2. 
Figure 102. 
PigiAre 103. 
Figure 104, 
Frequency of occxirrence of species-groups in each 
geographical region (based on tabular data from 
page lol and Appendix C of the present paper). 
The diagonally lined areas have no representatives 
of the species studied. 
Frequency of occurrence of advancement values 
in each geographical region (based on tabular 
data from page I82 and from Appendix B of the 
present paper). The diagonally lined areas 
have no representatives of the species studied. 
The distributional range of the more primitive 
type-groups of the Kobreslaceae; Included here 
are the species-groups Indicares, Mundares, 
Balansares, Nodiflorares and Poiystachyares. 
The blackareas contain three or more of these 
groups, the vertically lined areas contain two 
of the groups and the areas enclosed by the 
continuous line contain only one of the groups. 
Separate distributional maps for each of these 
five species-groups will be found in Figures 
84—86 (Plate VIII) of the present paper. 
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The nianber of species-groups occurring in each phyto-
geographlcal region is given in Table 7. The frequency of 
occurrence of species-groups, with respect to the regions, 
is indicated in Figure 102 by means of nxombers representing 
relative rank based upon the following frequency classes; 
0 — no ' species-groups: 3 regions 
1 — 1 species-group: 3 regions 
2 — 2--if species-groups: 8 regions 
3 — 5 or 6 species-groups: 7 regions 
if 
— 7 or 8 species-groups: 9 regions 
5 — 9 or 10 species-groups: 12 regions 
6 — 11 —13 species-groups: 7 regions 
7 — 14 —16 species-groups: if regions 
The tendency toward an increase in rank nujnber, both 
with respect to inflorescence type-groups and species-groups, 
as the distance from the tropical regions increases may have 
phylogenetic significance. The phylogenetic significance 
of such Increases will be discussed in a subsequent section 
of this paper. 
Relative Advancement with Respect to 
phytogeographical Regions 
A second approach to an understanding of the signifi­
cance of the geographical distribution of the Kobresiaceae 
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is a consideration of the phytogeographical regions with 
respect to the advancement values determined for inflores­
cence type-groups. The range of advancement values and 
mean advancement value — "based upon the total of advance­
ment values for all type-groups occurring in a region — for 
the 53 phytogeographic regions here recognized are given in 
Table ?• The distribution of mean advancement values among 
the regions is indicated in Figure IO3 by means of numbers 
representing relative rank based upon the following value 
classes; 
0 — no value: 3 regions 
1 — 30.0—36.9; 2 regions 
2 — 37.0—41.9: 6 regions 
3 -- 42.0—45.9: 8 regions 
4 — 46.0—49.9: 8 regions 
5 — 50.0—53.9: 14 regions 
6 
— 5^ .0—56.9: 9 regions 
7 — 57.0—61.9: 3 regions 
The lowest mean advancement valines of 30.0 and 35.0 are 
found in two of the three regions, numbers 44 and 39 respec­
tively, in which only a single inflorescence type-group is 
known. The highest mean advancement values are found in 
region 4-3 (western Australia) with a mean value of 61.7, and 
region 13 (islands of the north Atlantic Ocean) with a mean 
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value of 57.0. Both of these regions may be considered as 
isolated areas, the former primarily on an ecological basis 
and the latter on a purely geographical basis. 
Eleven of the forty-nine regions in which members of 
the complex under consideration occur are extremely var­
iable from an ecological standpoint. This variability is 
primarily climatic and is based upon the extreme physio­
graphic diversity of these areas. Nine of the regions lie 
entirely in the tropical or sub-tropical zones. Two of the 
regions, numbers 26 and 29, are in the temperate zone but 
because of physiographic factors include areas with cold, 
temperate and subtropical climate, and the remaining area 
(number 9) extends from the subtropical zone to the north­
ern limits of the temperate zone and includes climatic areas 
modified by both elevation and nearness to a warm oceanic 
current. The range in advancement values, as indicated in 
Table 7* in the type-groups which occur in these twelve 
areas is considerable. Because of this wide range in value 
and the ecological variability of the areas, it has seemed 
desirable to subdivide these areas — with respect to rela­
tive rank of mean advancement value — on the basis of rel­
ative primitiveness of the type-groups present in each re­
gion. The results of such a subdivision are presented in 
Table 8. 
m 
Table 8. 
Number of Type-groups, Range and Mean of Advancemen 
for Eleven Geographical Regions with Primitive a 
All Type-groups More Primitive G 
Advancement Value No. of Advancement V 
Kegion Type- Rank Type-
groups- Range Mean groups Range 
9 
14 
15 
16 
17 
22 
25 
26 
29 
38 
45 
40 15.0—72.0 51.6 
27.5—72.0 47.6 
21 35.0—72.0 50.0 
8 27.5—72.0 45.3 
12 27.5—72.0 48.9 
7 22.0—67.0 46.6 
10 22.0—67.0 45.0 
9 13.0—65.0 39.6 
41 15.0—72.0 47.3 
14 25.0—72.0 45.1 
15 30.0—72.0 52.4 
3 
4 
4 
3 
2 
18 15.0—64.5 
3 27.5—40.5 ; 
12 35.0—49.5  ^
5 27.5—55.0 i 
7 27.5—55.0 i 
4 22.0—54.5 : 
7 22.0—54.5 J 
5 13.0—40.5 2 
23 15.0—64.5 4 
9 25.0—45.5 3 
5 30.0—60.5 4 
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Table 8. 
ige and Mean of Advancement value, and Relative Rank 
L Regions with Primitive and Advanced Type-groups. 
More Primitive Groups More Advanced Groups 
No. of Advancement Value No. of Advancement Value 
Type- Rank Type- Rank 
groups Range Mean ' groups Range Mean 
18 15.0—64.5 45.1 22 40.0—72.0 56.9 6 
3 27.5—40.5 3^ .3 1 3 40.0—72.0 60.8 7 
12 35.0-49.5 45.3 3 9 45.0—72.0 56.6 6 
5 27.5—55.0 40.0 2 3 40.0—72.0 54.2 6 
7 27.5-55.0 44.6 3 5 40.0—72.0 56.8 6 
4 22.0—54.5 35.6 1 3 55.0—67.0 61.5 7 
7 22.0—54.5 38.5 2 3 50.5—67.0 60.0 7 
5 13.0—40.5 25.2 1 4 47.5—65.0 57.5 7 
23 15.0—64.5 40.4 2 18 40.0—72.0 55.7 6 
9 25.0—45.5 38.1 5 40.0—72.0 56.0 6 
5 30.0-60.5 47.3 10 40.0—72.0 55.0 6 
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Geographical Distribution of Special 
Inflorescence Phases 
A third method of approach to an understanding of the 
significance of the geographical distribution of the Kobre-
siaceae is a consideration of the extent to which certain 
characteristics, represented by phases expressed in rela­
tively small groups of species, are distributed within the 
total geographical range of the complex. Eleven phases, 
representing five such characteristics, are considered here 
in detail. 
The geographical distribution of species character­
ized by the presence of cladoprophylls, a primitive inflor­
escence phase, very nearly coincides with the distribution 
of the more primitive groups as shown in Figure 104. This 
distribution, slightly extended by the inclusion of inflor­
escence type-groups Ecklones of the species-group Ecklonares 
and Curtices of the species-group Curticares, is shown in 
Figure 105; numbers on this map indicate the number of type-
groups characterized by cladoprophylls which occur in each 
of the geographical regions. Prom this map it is obvious 
that the greatest frequency of occurrence of this inflores­
cence phase (which is represented in only 12 type-groups) 
is in the Malaysian and southern Asian areas. Secondary 
centers of frequency are apparent in southern and eastern 
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Africa and in the American tropics. This distribution would 
seem to indicate a center of origin of this characteristic 
phase somewhere in the Malaysian or southern Asian areas. 
It is of interest to note that the type-groups character­
ized by the presence of fertile cladoprophylls — the most 
primitive expression of this phase — are found in regions 
9» 29 and 37 which lie to the north of the main Malaysian 
area. 
The geographical distribution of type-groups charac­
terized by zig-zag or jointed inflorescence and splkelet 
axes in the geographical regions, is shown in Figure 106, 
The entire distribution of this characteristic phase is 
extra-tropical with centers of greatest frequency in the 
eastern and southwestern Asiatic areas. The disjunct oc­
currence of this phase in both North and South America is 
suggestive of a migration into both areas from the tropical 
areas in between; it is not improbable that further explor­
ation of the American tropics will result in the discovery 
of species characterized by this phase. 
The flat, 2-nerved tertiary axis, characteristic of the 
four type-groups which comprise the species-group Ecklonares, 
has a relatively restricted distribution as shown on the 
map in Figure 81. As Indicated on the map in Figure 107, 
the greatest frequency of occurrence is in South Africa but 
PLATE XV 
Geographical Distribution of Inflorescence Phases 
in the Kobresiaceae — 1. 
Figure 105, Frequency of occurrence of cladoprophylls 
(present in only 12 of the 111 type-groups)j 
the numeral in each geographical area indicates 
the number of type-groups with cladoprophylls 
known to occur in that area. 
Figure 106. Frequency of occurrence of the zig-zag and 
jointed inflorescence or spikelet axis (present 
in only 8 of the 111 type-groups); the numeral 
in each geographical area indicates the niimber 
of type-groups with zig-zag and jointed axes 
known to occur in that area. 
Figure 107. Frequency of occurrence of the flat and binerved 
tertiary axis (present in only 4 of the 111 
type-groups) J the n\jmeral in each geographical 
area indicates the ntunber of type-groups with 
flat and blnerved tertiary axes known to occur 
in that area. 
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an almost equally important center is in the Himalayan arc. 
Representatives, at present unassignable to type-groups, also 
occur in Madagascar and in Sumatra, regions 27 and 35, re­
spectively. The distribution of this characteristic-phase, 
on the basis of an assumption of a single center of origin 
for the phase, does not indicate any one particular area as 
the center of origin. The South African region probably 
represents — on the basis of evidence presented by other 
characteristic-phases and the total distribution of the 
complex — either a secondary or tertiary center of devel­
opment and speciation. It is of interest to note that 
type-groups in which staminate flowers are borne on the 
2-nerved tertiary axis — and this is the most primitive 
expression of this phase — are found only in South Africa 
and the Himalayan arc. 
A flat, 1-nerved and sterile tertiary axis is charac­
teristic of six type-groups. The distribution of this 
characteristic-phase, with respect to the phytogeographical 
regions is shown on the map in Figure 108. The centers of 
greatest frequency of this phase are in arctic and western 
North America and in the Mediterranean and central sections 
of Europe. These areas probably represent secondary or 
tertiary centers of development and speciation since the 
occurrence of this phase in the disjunct areas of southern 
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South America and the Australia-New Zealand areas is sug­
gestive of a center of origin somewhere betxffeen these dis­
junct segments and the main distributional area of the 
phase. It may be of importance to note that, with respect 
to the association of this phase with other Inflorescence 
characteristic-phases, the two more primitive type-groups — 
which are referable to the species-group Baldensares — are 
found in montane Europe, eastern Asia and western North 
America. The first of these two type-groups, the Baldenses, 
characterized by a spicate inflorescence, is restricted to 
montane Europe. 
The four type-groups characterized by filiform tertiary 
axes bearing stamlnate flowers are widely distributed north 
of the tropical zone (Figure 109)• The center of greatest 
frequency for this phase is In the Himalayan arc and extends 
northward into eastern, central and northem Asia. The 
twenty-two type-groups characterized by sterile filiform ter­
tiary axes — which represent a somewhat more advanced phase 
of this characteristic — are more widely distributed in the 
western hemisphere (see Figure 110) than the unit of four 
type-groups with stamlnate flowers on the tertiary axes. The 
centers of greatest frequency for this group are in western 
North America and southwestern Asia-Asia Minor. In view of 
the Asiatic location of the frequency center for the iinit from 
PLATE XVI 
Geographical Distribution of inflorescence Phases 
in the Kobresiaceae — 2. 
Figure 108. Frequency of occurrence of the flat, 1-nerved 
tertiary axis (present in only 6 of the 111 type-
groups); the numeral in each geographical area 
indicates the number of type-groups with flat 
and 1-nerved tertiary axes which occur in that 
area. 
Figure 109. Frequency of occurrence of fillfonn tertiary 
axes bearing staminate flowers (present in 
only 4 of the 111 type-groups); the numeral in 
each geographical area indicates the number of 
type-groups with filiform, flower-bearing ter­
tiary axes which occur in that area. 
Figure 110. Frequency of occurrence of sterile filiform 
axes (present in 22 of the 111 type-groups); the 
numeral in each geographical area indicates the 
number of type-groups with sterile filiform 
axes which occur in that area. 
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which these type-groups are derived, the western American 
and western Asian centers would appear to represent secondary 
or tertiary centers of development and speciation. The 
significance of the southward extension of this phase in 
the western hemisphere will be discussed in a subsequent 
section of this paper. 
The distribution of type-groups characterized by dlo-
eclousness, as indicated on the map in Figure 111, suggests 
that this characteristic-phase is primarily related to 
secondary or tertiary development and speciation. The 
frequency center for this phase is in central North America, 
with the next most frequent occurrence of type-groups in 
western North America and eastern Asia. The disjunct 
occurrence of this phase in Andean South America and the 
New Zealand areas would seem to suggest a center of origin 
in the zone between these two areas and the main distribu­
tional area of the phase. Probably, however, these disJunets 
have a somewhat different slgnificancej a discussion of this 
is given later in this paper. 
The distribution of the thirteen type-groups charac­
terized by the occurrence of gynecandry in some portion of 
the inflorescence is shown in the map in Figure 112. The 
center of greatest frequency for this phase is in eastern 
Asia and the Japanese archipelago, and all the temperate and 
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cold regions of the northern hemisphere have a high inci­
dence of this phase. The increase in the relative fre­
quency of occurrence of this phase, both northward and 
southward from the tropical zone would seem to indicate an 
origin for the phase in this zone, with secondary or 
tertiaiy development in the regions farther away from the 
tropics. 
The distribution of the ten type-groups character­
ized by a tuberculate or annulate beak composed of style-
base tissue on the achene is shown on the map in Figure 113, 
This characteristic-phase is lacking from the western hemi­
sphere and Africa except for the Mediterranean area. The 
centers of greatest frequency are in the Japanese archipelago 
and the west Asia-Asia Minor area. The occxirrence of this 
phase in the tropics as well as both north and south of the 
tropics in the /sian region would seem to be indicative of a 
V 
tropical origin. Further support to this indication is given 
by the almost entirely tropical distribution of two of the 
type-groups, the Indicas and the Nodifloras, which are also 
characterized by the presence of cladoprophylls in the in­
florescence. 
The geographical distribution of the six type-groups 
characterized by the entirely persistent and bony style is 
PLATE XVII 
Geographical Distribution of Inflorescence Phases 
in the Kobresiaceae — 3. 
Figure 111. Frequency of occurrence of dioeciousness (present 
in only 11 of the 111 type-groups); the ntimeral 
in each geographical area indicates the number 
of type-groups characterized by dioeciousness 
which occur in that area. 
Pigxare 112. Frequency of occurrence of gynecandry (present 
in only 13 of the 111 type-groups); the nximeral 
in each geographical area indicates the nximber 
of type-groups characterized by gynecandry 
which occur in that area. The area (nximber 20, 
highland southeastern Brazil) indicated in 
black, so far as is now known, lacks gynecandrous 
representatives. 
Figure II3. Frequency of occurrence of tuberculate beak 
composed of style-base tissue (present in only 
10 of the 111 type-groups); the numeral in 
each geographical area indicates the number of 
type-groups with tuberculate beaks which occiir 
in that area. 
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shown on the map In Figure 11^ . The center of greatest 
frequency is in eastern and central North America and the 
major incidence of occurrence is primarily confined to 
the temperate and cold zones of the northern hemisphere. 
The increase in frequency in the New Zealand and the pata-
gonian regions seems to parallel the general northward 
increase in the other hemisphere. The absence of this 
phase from the tropics, except in the western hemisphere 
would seem to suggest that this phase is primarily one of 
secondary or tertiary development. 
The geographical distribution of the six type-groups 
characterized by the prolonged and persistent pericarp 
beak coincides with the distribution of the species-group 
Capilllfolares as shown in Figure 83, As Indicated on the 
map in Figure II5* the center of greatest frequency is in 
the Himalayan area (region 28). Althotigh this character­
istic is found in five other geographical regions, the area 
occupied by species exhibiting it within these regions is — 
so far as is now known — ve3?y restricted (compare Figures 
83 and 115). 
PLATE XVIII 
Geographical Distribution of Inflorescence Phases 
in the Kobresiaceae — 4. 
Figure 114. Frequency of occurrence of the entirely per­
sistent bony style (present in only 6 of the 
111 type-groups); the numeral in each geo­
graphical area Indicates the number of type-
groups with persistent bony styles which occur 
in that area. 
Figure 115. Frequency of occurrence of the pericarp beak 
(present in only 6 of the 111 type-groups)j 
the numeral in each geographical area indicates 
the niimber of type-groups with pericarp beaks 
which occur in that area. 
Figure ll6. Discontinuous distribution of genera and 
families of Angiosperms. The number to the 
left of each diagonal line indicates the number 
of genera, while the numeral to the right of 
the diagonal line represents the number of 
families, with disjunct members in the area 
indicated by each of the heavy lines. See, 
also. Table 9 in the present paper. 
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Endemism and Discontinuous Distributions in Relation 
to Geographical Regions 
The relative frequency of endemic species, sections, 
genera or families has been considered as one of the criteria 
for determining the area of origin of a biotic complex. 
However, the relative morphological advancement of each 
endemic group in a complex under study must be determined 
because endemism may also result from relatively recent 
cycles of speciation or development. In such Instances 
endemism can scarcely be indicative of the location of the 
original primary development of the group. 
Data presented in tabular form for the genus Carex 
(sensu latlor) by Kukenthal (I909) and discussed in somewhat 
different form by Szymlciewlcz (1937)# Wulff (19^ 3) and Cain 
(1944) indicate that the principal centers of endemism and 
speciation in this group lie in eastern Asia and eastern 
North America, with other Important centers of endemism 
located in central Asia and westeim North America. These 
data, however, when considered from the standpoint of rela­
tive morphological advancement, do not seem to point to a 
center of origin in either of the four areas characterized 
by a high degree of endemism. Rather, these four regions 
would seem to be centers of secondary or tertiary development 
and speciation. 
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Data presented by Good (19^ 7) and Camp (19^ 7) with re­
spect to the geographical location of endemic families and 
genera, and families and genera which have discontinuous dis­
tribution are highly siAggestive of a major center of develop­
ment of the Angiosperms in the general region of southeastern 
Asia or Malaysia. These families and genera may be divided, 
for convenience into four major groups: (1) those which 
occur north of the tropics, (2) those confined to the trop­
ical zone, (3) those which occur south of the tropics, and 
(4) those which occur both north and south of the tropics 
but which are lacking in the latter zone. In each of the 
four groups seven subsidiary categories may be established 
on the basis of occurrence in one or more of the three major 
land masses. A comparison of the inflorescence type-groups 
of the Kobresiaceae with discontinuous distribution with 
the families and genera discussed by Good and Camp is made 
in Table 9» A similar comparison of the endemic type-groups 
within the Kobresiaceae with the endemic families discussed 
by Good and Camp is made in Table 10. The inflorescence 
type-groups referable to each of the areas mentioned in the 
two tables are tabulated in Appendix C. 
From these two tables it is obvious that the majority 
of both endemic and discontinuously distributed genera 
and families are found in the tropics and subtropics. In 
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comparison, however, the majority of endemic Kobresiacean 
type-groups are found north of the tropics and the greater 
porportion of dlscontlnuously distributed type-groups fall 
into the category of distribution both north and south of the 
tropics. This relative distribution of the type-groups is 
correlated with the relatively small proportion of primitive 
type-groups within the Kobresiaceae; as previously noted, 
the primitive type-groups of this family have an essentially 
tropical distribution. From the data in Table 10 it is 
apparent that endemism in the Kobresiaceae is indicative 
of secondary or tertiary development rather than of primary 
origin. 
The data from Table 9> with regard to the distribution 
of discontinuous genera and families is presented dlagram-
matically in Figure ll6. Prom this map the relative im­
portance of the intra-tropical migration routes, in contrast 
to the temperate zone routes, is clearly indicated. The 
numerical incidence of families and genera which apparently 
were distributed across various of these routes is probably 
indicative of the length of time during which each route 
was available for the migrations of the Anglosperms. 
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Table 9« 
Comparison of Type-groups of the Kobreslaceae v 
of Angiosperms having Discontinuous I 
Geographical Areas 
Kobresia 
Type-groups 
No.  ^
North of Tropics; 
N. America, Europe and Asia 
Asia and North America 
North America and Europe 
Europe and Asia 
Tropical Zone: 
South America, Africa and Asia (c) 
Asia (incl. Malaysia) and South America 
South America and Africa (d) 
Africa and Asia (e) 
South of Tropics; 
South America, AlVica and Australasia 
Australasia and South America 
South America and Africa 
Africa and Australasia 
North of Tropics and; 
South America, Africa and Australasia 
Australasia and South America 
South America and Africa 
Africa and Australasia 
South America 
Africa 
Australasia (f) 
14 
1 
2 
1 
3 
2 
1 
2 
0 
2 
0 
0 
8 
0 
2 
9 
3 
6 
23.3 
1.7 
3.3 
1.7 
5.0 
3.3 
1.7 
3.3 
3.3 
13.3 
6.7 
3.3 
15.0 
5.0 
10.0 
Totals 60 99.9 
a) based on data from Good (1947) 
'bj based on data from Good (1947) and Camp (1947) 
cj Including Malaysia |d) including the Mascarene area 
e) including Malaysia and the Mascarene area 
f) interpreted to include Australia, Tasmania, New Zealand and minor outlj 
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Table 9. 
'oups of the Kobreslaceae with Genera and Families 
irms having Discontinuous Distributions. 
Kobresia Anglosperms 
Type-groups Genera (a) Pamilles (b) 
No. No. fo No. 
14 23.3 17 2.8 7 11.9 
1 1.7 17 2.8 7 11.9 
2 3.3 19 3*1 1 1.7 
1 1.7 10 1.6 0 
3 5.0 28 4.6 1 1.7 
2 3.3 39 6.4 6 10.2 
1 1.7 91 . 14.8 11 18.6 
2 3.3 288 46.9 0 -
0 0 1 1.7 
2 3.3 37 6.0 5 8.5 
0 0 - 1 1.7 
0 - 12 1.9 0 -
8 13.3 10 1.6 4 6.7 
h 6.7 10 1.6 1 1.7 
0 0 - 0 -
2 3.3 6 1.0 1 1.7 
9 15.0 16 2.6 5 8.5 
3 5.0 7 1.1 4 6.7 
6 10.0 7 1.1 4 6.7 
60 99.9 614 99.9 59 99.9 
0 
lew Zealand and minor outlying islands near New Zealand 
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Table 10. 
Comparison of Endemic Type-groups of th( 
Endemic Genera and Families of Ai 
Geographical Areas 
Kobresia 
Type-groups 
No. 
North of Tropics; 
North America 
Europe and western Asia (c) 
Eastern and central Asia 
10 
6 
25 
19.6 
11.8 
8^.8 
Tropical Zone; 
Central and South America (d) 
Africa (including Madagascar) 
Asia (including Malaysia) 
1 
1 
if 
2.0 
2.0 
7.9 
South of Tropics; 
South America 
Africa 
Australasia (e) 
1 
2 
1 
2.0 
3.9 
2.0 
Totals 51 100.0 
'a) based on data from Good (19^ 1-7) 
b) based on data from Good (19^ 7) and Camp (19^ 7) 
c) including Asia Minor |d) including the West Indies 
!ej interpreted to include Australia, Tasmania, New Zealand and minor outl; 
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Table 10. 
Endemic Type-groups of the Kobresiaceae with 
c Genera and Families of Angiosperms. 
Kobresia Angiosperms 
Type-groups Genera ( a) Families (b) 
1.  ^ No. fo No. p 
1 19.6 350 6.7 5 5.7 
; 11.8 220 4.2 4 4.6 
48.8 420 8.1 6 6.9 
2.0 1,300 24.9 20 23.0 
2.0 750 14.4 13 15.0 
7.9 800 15.3 11 12.6 
2.0 357 6.8 6 6.9 
! 3.9 688 13.2 9 10.3 
2.0 330 6.3 13 15.0 
100.0 5,215 99.9 87 100.0 
m) 
New Zealand and minor outlying islands near New Zealand 
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Distributional History of the Kobresiaceae 
Because of the scarcity of information with respect to 
fossil members of the Kobresiaceae, the distributional history 
of this group must be determined from a synthesis of morphol­
ogical and geographical data. Consideration of this family 
alone, however, is perhaps not advisable for phyleto-histor-
ical conclusions based upon data from a single group of 
organisms may not always present an acciirate pictxire of the 
situation. This is particularly true since the relationship 
between the present and past distributional stages may be 
obscured by relatively recent climatic changes with resultant 
shifts in habitats available to the group. Hulten's prin­
ciple (1937) of equiformal areas is particularly important 
because of the consideration of floras — rather than of 
components of floras — possible by this method. A discus­
sion of the distributional history of a group may be logically 
divided into several units; origin, primary development 
and migration, and secondary development and migration. In 
very complex groups of ancient lineage, a tertiary stage of 
migration and speciatlon may be apparent. The following 
discussion is based on just such an outline. 
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The center of origin 
On the basis of a combination of morphological and 
distributional data presented in the preceding sections of 
this paper, the center of origin for the Kobresiaceae def­
initely appears to be in the tropical zone. This broad 
region coincides iijith the distribution of the more primitive 
inflorescence type-groups xi7hlch comprise the species-groups 
Mundares, Indlcares, Balansares, Nodiflorares and Poly-
stachyares (see Figure 104). The absence or the relatively 
sparse occurrence of the more advaiiced inflorescence type-
groups or species-groups (for example, see Figures 94—98), 
of the Kobresiaceae from the tropical zone and their occur­
rence in areas both to the north and south seems to be fur­
ther substantiation of this suggestion. 
If a more detailed analysis is made of the five species-
groups mentioned just above, it is apparent that the western 
(American) segment of the distributional ranges of the Balans-
ares and Polystachyares contains a relatively higher propor­
tion of the more advanced type-groups of these two species-
groups, and that the Afro-Mediterranean region includes 
approximately an equal proportion of primitive and more ad­
vanced groups. In comparison, the Indo-MalaysIan area in­
cludes a relatively greater proportion of the more primitive 
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members of these specles-groupa. In addition, since two 
of these more primitive groups — Indlcares and Nodlflorares 
— are primarily confined to the Indo-Malaysian area and the 
remaining group, the Mundares, is found only on the north­
eastern periphery of this region, there Is strong circum­
stantial evidence that the center of origin for the Kobre-
slaceae lies somewhere in the Indo-Malaysian region. 
As previously Indicated, the five more primitive genera 
of the Kobresiaceae are characterized by the presence of 
cladoprophylls in the Inflorescence. The only other two 
type-groups in which true cladoprophylls are known — type-
group Ecklones of the species-group Ecklonares and type-group 
Curtices of the Curtlcares — have relatively restricted 
distributions in southeim Africa and Himalayan Asia, respec­
tively. Prom a historical phytogeographical standpoint, 
these areas may be regarded as peripheral to the Indo-
Malayslan region. Furthermore, the geographical distribu­
tion of the presence of a persistent tubercle of style-
base tissue on the achenes — an advanced characteristic of 
the otherwise primitive Indlcares and Nodlflorares — is 
confined to the Eurasian area including and extending north­
ward, northwestward and southeastward from the Indo-Malaysian 
area (Figure 113)- From Figure 113 It is also apparent that 
the greatest relative concentration of groups possessing this 
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characteristic lies to both the north and south of the 
Malaysian area; this is certainly sviggestive of a focal 
center for this characteristic in the intervening area. 
When the data presented by Smith (1945), Bailey (19^ 9) 
and Just (19^ 1-9) with respect to the tropical and Malaysian cen­
ter of origin of many other plant groups among the Angio-
spermae is considered, greater credence is given to the 
probable origin of the Kobresiaceae in the area. Further 
support to this idea is given by the data provided by Arber 
(193^ )# Bews (1929) and Hubbard (193^ ) with respect to the 
geographical distribution of primitive characteristics such 
as multi-nervate paleas among the Bambuseae and the clado-
prophyll-like "bead" of Coix from the closely related family 
Gramineae. The original distributional area for Goix is 
in the Indo-Malaysian region, and the multi-nervate paleas 
are found through the tropical sone with a pronounced 
center of frequency in Indo-Malaysia. 
The suggested Malaysian center of origin for the Kobre­
siaceae is indicated on the map in Figure 117. Also indicated 
on this map are the primary migration tracts which are discussed 
in the following section of this paper. 
PLATE XIX 
Distributional History of the Kobresiaceae — 1. 
Figure 117. 
Figure 118. 
Figure 119. 
Map showing the location of the center of ori­
gin (diagonally lined area), primary centers of 
distribution (horizontally lined areas) and the 
primary migration tract (heavy continuous line) 
for the family Kobresiaceae. The heavy broken 
line terminating in a question mark is a sug­
gested extension of the primary migration tract. 
The light broken lined arrows indicate probable 
subsidiary channels of the primary migration 
tract and the light continuous lined arrows in­
dicate probable migration tracts from the primary 
centers to the secondary centers of distribution 
(see Pig. 119). 
Map showing number of species-groups now knovm 
to occur in areas selected with respect to the 
original and primary centers. The primary migra­
tion tract is indicated by the heavy broken 
line. The heavy continuous lines separate areas 
with somewhat different geological and vegeta-
tlonal histories. Numerals at the base of the 
double arrows indicate the number of species-
groups known to be common to the two areas at 
the points of the arrows. 
Map showing the secondary centers (horizontally 
lined areas) of distribution for the family 
Kobresiaceae. The primary centers of distri­
bution (see Pig. 117) are indicated by closed 
broken lines. Broken line arrows indicate the 
principal secondary migration tracts and con­
tinuous line arrows indicate probable migration 
tracts from the secondary to the tertiary centers 
of distribution (see Pig. 120). 
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Primary migration tracts and centers of distribution 
As indicated in Figure 117, one of the primary distri­
bution tracts from the original Malaysian center of origin 
extended westward through the tropical zone across what is 
now the African continental mass and terminated in what is 
noM the American tropics. Another primary tract, almost 
eliminated by subsequent geological and physiographic events, 
almost certainly extended southeastward through the area now 
occupied by the islands of Polynesiaj at least one terminus 
of this tract undoubtedly was in the land-mass which is now 
the Antarctic Continent. The existence of the westward 
branch of the primary distributional axis for the Kobre-
siaceae is clearly indicated by present-day residual and 
discontinuous distribution of the primitive species-groups 
Balansares and Polystachyares. 
Such a primary axis is also indicated by the discontinuous 
segments, both to the north and south, of such more advanced 
species-groups as the Baldensares (Figure 89), Microglochlnares 
(Figure 90), Insignares (Figure 91), Obtusatares (Figure 95) 
and Cognatares (Figure 96). Further support to the hypothesis 
of a primary distributional axis among the Angiosperms is 
provided by the data of Good (19^7) and Camp (19^7) with 
respect to families and genera other than the Kobresiaceae, 
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summarized in Tables 8 and 9* and diagrammatically shovm in 
Figure ll6. The distributional limits of such tropical 
families as the Burmanniaceae, Hippocrateaceae, Musaceae and 
Rhizophoraceae, as mapped by Vester (19^ 0) certainly indi­
cate such a primary distributional axis. 
Acceptance of such a primary distributional axis, com­
posed of a multitude of variously extensive migratory tracts, 
either presupposes the acceptance of a rather incredible 
number of land-bridges (for the most part without the slight­
est geological basis) or of the basic principles of the hy­
pothesis of continental displacement, regardless of which 
of the various modifications one prefers. 
The relatively early rupture of the primary distribu­
tional axis by the cataclysmic fragmentation of the original 
Pangaea or Gondwanaland mass (dependent upon which version 
of the displacement hypothesis one favors), almost certainly 
resulted in the establishment of a number of primary centers 
of development in which the evolution of the various isolated 
segments of plant groups continued. Such a series of primary 
developmental centers, as they seem to be essential to the 
distributional history of the Kobresiaceae are shown — along 
with the location of the original center and the primary 
axis — in Figure 117. It will be noted, by those familiar 
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with the literature of historical geology, that all of these 
primary centers are located in areas which, at least in 
part, have long heen available to colonization by land plants. 
These centers are postulated, in part, on the basis of biotic 
evidence which occasionally contradicts the published inter­
pretations of available geological evidence. The present 
author has previously noted (Gllly 19^3) a rather severe 
discrepancy, on the basis of geological information, between 
the relative ages of two upland areas which formed a part of 
the primary axis and which at present have living representa­
tives of numerous vlcariads. These areas are the Pouta 
DJallon massif of v/est Africa, said by the geologists to 
have been continuously emergent and therefore available to 
land plants since the Silurian, and the erosion-disjunct 
tepuls of the Guyana Shield of northern South America, said 
to be emergent only since the Cretaceous. The present 
distributions of upland and montane vlcarlad endemics in 
these areas certainly are inexplicable on such geological 
evidence, particularly if the theory of permanency of conti­
nents and oceans must be maintained. 
An Interesting analysis of the distributional range of 
the twenty-two species-groups, with reference to the sug­
gested center of origin, the primary distributional axis 
and the primary centers of development, is shown on the map 
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in Figure 118. From this it is apparent that l4, or 
of these species-groups are today found living within the lim­
its of the proposed area of origin, that I3 or 59;$ of the 
species-groups occur in one or another of the primary Asian 
centers and 9 or 4l^, are at present living in one or another 
of the African and American primary centers. A summary of 
the areal distribution, with respect to the original area, 
primary centers and contiguous areas, of the twenty-tv/o 
species-groups is given in Table l(b. 
It is of considerable interest to note that the geo­
graphical data presented by Garber (1950), as a part of a 
report on the cyto-taxonomy of the genus Sorghum L., closely 
parallel the information given above for the Kobresiaceae. 
An analysis of the distribution of variability in Sorghum 
appears to indicate a Malaysian center of origin followed 
by an extensive westward migration along the primary migra­
tory tract through the tropical regions as described above 
for the Kobresiaceae. The principal centers of variability 
Sorghum are in eastern Africa and northern Australia. 
The former corresponds to one of the primary centers of 
distribution postulated for the Kobresiaceae (see Figure 
117) and the latter represents the southern fringe of the 
center of origin for the two groups. 
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From Garber's data, then, it is apparent that Sorghum 
has had a distributional history similar to that of the 
primary phases of the Kobresiaceae, Unlike the Kobresia-
ceae, however. Sorghum — as such — never developed suf­
ficiently to undergo either the secondary or tertiary stages 
of the distributional history as outlined for the Kobresiaceae. 
This difference might be interpreted as an indication of the 
relative age of Sorghum and the Kobresiaceae, but such an 
interpretation appears to be untenable on several counts. 
In the first place, a comparison of a single genus from a 
complex as variable as the tribe Andropogoneae of the Gram-
ineae with a more complex and numerically greater group such 
as the Kobresiaceae is inadvisable. In the second place, in 
view of the data presented by Gilly (1950), with respect to 
the centers of origin for maize (Zea spp.), teosinte (Euch-
laena spp.) and gama-grass (Tripsacum spp.), it is apparent 
that these three genera represent a major portion of the 
secondary and early tertiary stages of the distributional 
history of the Sorghum complex. These three genera, usually 
assigned to the tribe Tripsaceae (Maydeae), differ from 
Sorghum and allied genera (which are assigned to the tribe 
Andropogoneae) in the possession, normally, of unisexual 
flowers instead of the perfect flowers of the Andropogoneae. 
It is apparent, from the presently available information on 
the ontogenetic development of the unisexual flowers of the 
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Tripsaceae, that these are merely a somewhat less primitive 
stage than the perfect flowers of the usual member of the 
Andropogoneae. 
Secondary migration tracts and centers of distribution 
Subsequent to the fragmentation of the primary distri­
butional axis, as described in the previous section of this 
paper, important secondary migration tracts were established 
for many of the Angiosperm genera. Quite probably the ini­
tiation of many of the secondary tracts had antedated the 
break-up of the primary axis. As they seem to have a bear­
ing on the distributional history of the Kobresiaceae — and 
they are equally important in the history of many other plant 
groups — a niimber of secondary migration centers, associated 
with secondary migration tracts, are indicated on the map on 
Figure II9. Generally speaking, these secondary centers, 
from the standpoint of availability to colonization by land 
plants, are almost as old as the primary centers discussed 
in the preceding section. 
The comparative importance of such secondary migration 
tracts are Indicated, for the discontinuous genera and fam­
ilies of Angiosperms, in Table 8 and in Figure II6. Their 
relative importance with respect to the development of the 
Kobresiaceae is suggested in Figure II8. On the map in this 
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figure it will be noted that 21 (or 95^ ) of the 22 species-
groups in this family occur today in eastern Asia, and that 
13 (or 59^ ) a3?e living in Europe and in western North 
America while only 11 (or 50,^ ) are at present existent in 
eastern North America. The totals of living species-groups 
for the holarctic land masses are strikingly greater than 
for the opposing land areas south or the tropical zone. 
This, hovjever, is not particularly surprising in view of 
Good's analysis (19^ 7) of the proportion of available land 
area in the northern and southem hemispheres. The ratio 
is approximately tliree to one. The larger total of 11 
species-groups, or 50^ , for the Australia-New Zealand area 
is undoubtedly due to its proximity to the original center 
of development. The somewhat larger total of 8 (or 3^ ) for 
extra-tropical South America — as opposed to the total of 
7 (or 32^ ) for extra-tropical Africa — is probably due to 
the relatively more recently active operation of a South 
Pacific migratory tract. 
The present distribution of the species-group Uncinatares 
(Figure 87), except as the tropical extensions are concerned, 
is primarily the result of the major operation of the South 
Pacific migrational tract as opposed to the weaker effects of 
the other secondary mlgratlonal tracts in the southern hemisphere. 
The present distribution of the species-group Curticares (see 
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Figure 82), which undoubtedly expanded during the secondary 
developmental period, suggests a somewhat stronger effect of 
the North Pacific as opposed to the North Atlantic secondary 
arc. Some interesting statistics, with respect to distri­
bution along the secondary migratory tracts both north and 
south of the primary axis are revealed in Tables 8 and 11 
and in Figure 118; these may be briefly summarized as fol-
lov/s: 
(1) one species-group — Uncinatares — is lacking in 
the Asian area north of the primary centers; except for 
Mexico and the Hawaiian Islands, it is also absent north 
of the primary axis; 
(2) one species-group - Capillifolares — is confined 
to the Asian area north of the primary centers; 
(3) three species-groups — Curticares, Capilllfolares 
and Microglochlnares — are lacking from the original area 
and all of the primary areas; 
(4) three species-groups — Mundares, Nodiflorares and 
Conicares — are in the original area and/or primary Asian 
centers and also in the Asian area north of the primary 
centers; 
(5) four species-groups -- Balansares, Polystachyares, 
Radlcalares and Setlfolares — are present in the original 
area and in the three primary zones (in addition to other 
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Table 11. 
Distribution of Species-groups with Respect to Center of 0; 
(Symbols used; x — present in area; A -- in eastern Africa only; B — ii 
region onlyj I — in India only; J — in Japan only; M — 
only) 
Species-groups 
Ori­
ginal 
Area 
Primary Center 
flaian Africa Amer-Asian i^an 
ter- wop-
ranean ics 
North of Primary C 
Asia Europe 
East West I 
North North i 
Amer- Amer­
ica lea ] 
1. Ecklonares X A X X 
2, Curticares X X X X 
3. Capillifolares nr 
4. Mundares X X 
5. Indicares X I X 
6. Balansares X I A C X 
7. Nodiflorares X X 
8. Polystachyares X I M X X 0 
9. Uncinatares X X 0 
10. Siderostictares X X X X X 
11. Baldensares B X X X X 
12. Microglochinares X X X X 
13. Conicares J X 
14. Insignares X X B X X X X 
15. Hilairares B X X X X 
16. Annulatares X J M X X 
17. pachygynares X X X X X X X 
18. Obtusatares X X M X X X X 
19. Cognatares J X X X X X X 
20. Reinares X J X 
21. Radicalares X X X C X X X X 
22. Setifolares X X X X X X X X 
Totals 14 13 9 9 21 13 11 13 
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Table 11. 
. Respect to Center of Origin and Primary Distributional Areas. 
ern Africa only; B — in southeastern Brazil only; C — in the Caribbean 
— in Japan only; M — in the Mediterranean region only; 0 — in Mexico 
North of primary Center South of primary Center 
•Sia Europe 
East 
North 
Amer­
ica 
West 
North 
Amer­
ica 
North 
Atlan­
tic 
Isles 
Hawai­
ian 
Isles 
Aus-
tra-
lia-
N.Z. 
Africa 
Mas-
ca-
rene 
Reg. 
South 
Amer­
ica 
South 
Atlan-
tic 
isles 
X 
X 
v 
X 
X X X 
X X 
X 
X X 
X 
X 
X 
X X X 
0 
0 
X 
X X 
X 
X 
X X X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X X 
X 
X X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
21 13 11 13 6 4 11 7 6 8 3 1 
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areas where found); of the four, only one — Setlfolares — 
Is present in all six primary centers; 
(6) eight species-groups — Ecklonares, Curticares, 
Mundares, Indicares, Nodiflorares, Conicares, Annulatares 
and Reinares — are entirely absent from all American areas; 
of the eight, only one (Annulatares) is represented in the 
European area, three (indicares, Annulatares and Reinares) 
in the Australia-New Zealand area, and one (Ecklonares) in 
the African area; 
(7) seven species-groups — Curticares, Caplllifolares, 
Mundares, Nodiflorares, Siderostictares, Conicares and 
Hilairares -- are lacking south of the primary centers; of 
the seven, only three — Curticares, Siderostictares and 
Hilairares — occur in Europe and North America; and 
(8) seven species-groups — Baldensares, Insignares, 
Pachygynares, Qbtusatares, Cognatares, Radlcalares and 
Setifolares — are found along the primary axis and in several 
areas both north and south of the primary axis; of the seven, 
only one — Baldensares — is confined, south of the primary 
axis, to the Australia-New Zealand region. 
Prom the discussion, in the section on Review and Dis­
cussion of Literature, it is obvious that such families as 
the Winteraceae (Smith 19^ 5) — although primarily tropical 
and subtropical in nature — were widely distributed across 
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the secondary migration tract of the southern or central 
Pacific; the Illiciaceae and Schisandraceae (Smith 1947) 
also may well have been distributed along this tract. On 
the other hand, the Aceraceae (Pax 1902; Gilly and Wilson 
1950b) and many other families with similar distributions 
were distributed across the North pacific and North Atlantic 
arc tracts. The genus Crepis (Babcock 1947) which, like 
the Aceraceae, is an advanced group among the Angiosperms, 
has had a main center of development — secondary in 
nature, rather than primary — in central Asia with conse­
quent wide dispersal along a number of the secondary mi­
gration tracts in the holarctic area. Much of the distri­
butional history of such a genus as Magnolia (see Cain 1944) 
has been an expression of the relative availability, at 
different periods, of the holarctic migratory tracts. 
Hulten (1937) has provided innumerable examples, accom­
panied by the evidence of equiformal areas, that such 
holarctic migration tracts not only existed but were utilized 
in the apparently simultaneous distribution of quite diverse 
groups among the higher plants. 
Tertiary distribution centers and speciation 
As with the primary axis, but at a much more recent 
date, the majority of the secondary migration tracts dis­
cussed in the preceding section were eventually disrupted. 
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One of them — the Eurasian — following major separations 
during the Eocene and Oligocene times, was again opened to 
plant migrations. Except for the periodic disruption of 
Pleistocene ice and consequent climatic cycles, this tract 
has apparently been open for migration by both plants and 
animals since the Miocene. There is considerable evidence 
to indicate that the North Pacific arc migration tract was 
open for plant distribution — as well as for human migra­
tion — during several periods of the Pleistocene, and it 
is equally possible that migratory tracts between both Asia 
and Australia and the original center of origin of the 
Kobresiaceae were reestablished during the glacial period. 
This idea is supported by the calculations of sea-level 
fall during periods of maximum ice accumulation and by the 
evidence of the submarine dendritic drainage patterns of 
the North American continental shelves, the Bering Sea, 
the South China Sea and the Sunda archipelago regions. A 
similar series of submarine drainage data also appear to be 
suggested by soundings in the Baltic and North Seas. Daly 
(1942) has discussed the significance of these data. 
As a result of the disruption of the secondary migra­
tion routes and, at least In the northern hemisphere, stim­
ulated by the effects of climatic change — and the wide 
expanses of glacially disturbed land available for 
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colonization — due to the Pleistocene glaciations, tertiary 
centers of development and speciation were established (see 
Figure 120). Members of diverse and apparently genetically 
plastic groups of the Kobresiaceae were, through ecological 
preference, apparently in the vanguard of the invaders of 
the deglaciated areas. Minor centers of such tertiary devel­
opment and speciation apparently arose in response to climatic 
changes in such areas of mountain-glaciation as the Andes, the 
Alps (and correlated European systems) and the Himalayas. 
Shifting ecological zones — due to the probable general 
world-wide amelioration of climate following the recession 
of the major areas of Pleistocene ice -- certainly were 
responsible for the development of speciation centers in 
such areas as the highlands of Africa and the isolated 
mountains of the Malaysian archipelago. It is of interest 
to note, from a consideration of the data tabulated by Kiiken-
thal (1909) and discussed by Szymkiewicz (1937)* Wulff (1943) 
and Cain (19^ 4) for Carex (sensu latior) that the principal 
centers of speciation of that complex, arranged in decreas­
ing order of number of species, are as follows: 
(1) the subarctic regions with 221 species; 
(2) temperate east Asia with 182 species and atlantic 
North America with I61 species; 
PLATE XX 
Distributional History of the Kobresiaceae — 2, and 
Interrelationships of Inflorescence-type units 
Figure 120. Map showing the tertiary centers of distribution 
for the family (the diagonally lined areas). 
Figure 121. Chart showing the relationships and directional 
trends of development among the types of inflor­
escences in the Kobresiaceae. The eight types 
indicated by double-lined frame for the square 
are not represented among the species considered 
in this study. Abbreviations used in this chart 
are: CLADO — cladoprophyll; CRYPT — crypto-
phyllj DEPANIC — depaniculatej PASIC — fasic-
ulatej MONOSP — monospicate; NO CLADO — no 
cladoprophyll present; NO CRYPT — no cryptophyll 
present; NO TERT — no tertiary axis present; 
PANIC — paniculate; SP-PAN — spicato-paniculate 
TERT cf — tertiary axis bearing staminate flow­
ers; TERT ST — tertiary axis sterile. 
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(3) central Asia with 1^ 4 species, central Europe with 
133 species and Pacific North America with 122 species; 
(4) the Mediterranean region with 87 species and sub­
tropical Asia including the Malaysian archipelago with 83 
species; and 
(5) the Andean region of South America with 56 species 
and both the Central America-Caribbean area and the arctic 
regions, each with 52 species. 
Such more or less "explosive" surges of speciation are 
recorded for many groups by Cain (1944)» Good (19^ 1-7) and 
many other authors. This developmental phase, at least in 
Carex (sensu latior), was accompanied by the expansion of a 
secondary genetic complexity within the group (see Heilborn 
1924, 1932, 1939)• It is almost certain, from such studies 
of population variability as have been carried out with 
carex by Heilborn (1932) and Wahl (1940), that much of the 
relatively recent tertiary type of speciation in the group 
has been the concomitant result of hybridity between some­
what diverse members. 
PLATE XX 
Distributional History of the Kobresiaceae — 2, and 
Interrelationships of Inflorescence-type units 
Figure 120. Map showing the tertiary centers of distribution 
for the family {the diagonally lined areas). 
Figure 121. Chart showing the relationships and directional 
trends of development among the types of inflor­
escences in the Kobresiaceae. The eight types 
indicated by double-lined frame for the square 
are not represented among the species considered 
in this study. Abbreviations used in this chart 
are; CLADO -- cladoprophyll; CRYPT — crypto-
phyllj DEPANIC — depaniculate; FASIC — fasic-
ulatej MONOSP — monosplcate; NO CLADO — no 
cladoprophyll present; NO CRYPT — no cryptophyll 
present; NO TERT — no tertiary axis present; 
PANIC — paniculate; SP-PAN — splcato-panlculate 
TERT cf^ — tertiary axis bearing staminate flow­
ers; TERT ST — tertiary axis sterile. 
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(3) central Asia with 144 species, central Europe with 
133 species and Pacific North America with 122 species; 
(4) the Mediterranean region with 87 species and sub­
tropical Asia including the Malaysian archipelago with 83 
species; and 
(5) the Andean region of South America with 56 species 
and both the Central America-Caribbean area and the arctic 
regions, each with 52 species. 
Such more or less "explosive" surges of speciation are 
recorded for many groups by Cain (1944), Good (194?) and 
many other authors. This developmental phase, at least in 
Carex (sensu latior), was accompanied by the expansion of a 
secondary genetic complexity within the group (see Heilborn 
1924, 1932, 1939)* It is almost certain, from such studies 
of population variability as have been carried out with 
Carex by Heilborn (1932) and Wahl (1940), that much of the 
relatively recent tertiary type of speciation in the group 
has been the concomitant result of hybridity between some­
what diverse members. 
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INTERRELATIONSHIPS OP SPECIES-GROUPS 
The phylogenetlc approach to the classification of a 
group of organisms, in addition to providing a means of 
recognizing and Identifying members of the group, should 
result in an understanding of the relationships among units 
within the group. Inasmuch as morphology is still the 
primary basis for classification in the Anglosperms, basic 
phylogenetlc concepts with regard to any group in this sub­
class must be established on this basis. In the majority 
of Instances, morphological data considered alone will give 
little more than a "one-dimensional" picture of present-day 
variability in the group. 
However, an evaluation of available information as to 
the geographical distribution of the group under consider­
ation, made in correlation with the morphological data, 
oftentimes will produce a "multi-dimensional" picture of 
phylogeny In which both time and space assume importance. 
The extent to which information regarding fossils is avail­
able for the group will govern the clarity of such a "pic­
ture." With respect to the Kobresiaceae, iinfortunately, 
relatively little information is available from the field 
of paleobotany, and such as is available is primarily based 
on achenes (not in all cases clearly separable from the 
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Cyperaceae, sensu strlctlor) and fragmentary portions of 
rhizomes and culms. Almost no fossil remains of perigynia 
are known, and no information seems to he available with 
respect to inflorescence structure. 
Morphological Bases of Relationship 
Because of the multiplicity of developmental trends 
which affect the details of inflorescence structure in the 
Kobresiaceae, the interrelationships between inflorescence 
type-groups or between species-groups based upon aggrega­
tions of such type-groups is somewhat complex. The diagram­
matic results, with respect to "position," of any attempts 
to link either type-groups or species-groups together into 
the more or less traditional phylogenetic "tree" will depend 
upon concepts of relative importance of the inflorescence 
characteristics which have been discussed in this paper. 
Such concepts, of course, may vary on the basis of the phil­
osophy of Individuals who consider the problem. As indi­
cated in previous sections of this paper, the present author 
considers the relative Importance of these characters 
(grouped below in sets of equally important characters ar­
ranged in a sequence of decreasing relative importance) to 
be as follows: 
(l) perigynium vascularization — perigynium orifice; 
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(2) occurrence of cladoprophylls — occurrence of 
cryptophyllsj 
(3) modification of achene apices and style; 
(4) complexity of inflorescence -- structure of spike 
axis — occurrence of tertiary axes; and 
(5) arrangement of staminate and pistillate flowers — 
stigma number. 
The first three groups in the list above, as well as 
the structure of spike axes and the number of stigmas, in­
clude characters in which the component phases are simply 
related. In most of the cases the relationship of the 
phases of a single character are of a positive v^ . negative 
nature. There is an intermediate phase in the cladoprophyll 
character, and in the character of achene apex and style, 
three distinct phases are independently derived from the 
most primitive one. In the other three characters — com­
plexity of inflorescence, occurrence of tertiary axes, and 
arrangement of staminate and pistillate flowers — the re­
lationship of the phases (as shown in Figures 70—79) is 
more complex. 
The two characters of inflorescence complexity and oc­
currence of tertiary axes are closely interlocked from the 
standpoint of phylogenetic development of the inflorescence. 
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The presence of tertiary axes — as shown in a preceding 
section on the nature and arrangement of inflorescence 
units — represents developmental stages more or less in­
termediate between the several phases of the inflorescence 
type characteristic. A consideration of the correlations 
existent between these two characters necessitates a simul­
taneous consideration of the phases of two other characters: 
the occurrence of cladoprophylls and the occurrence of cryp-
tophylls. The relationships among these four characteristics, 
considered in combination, are shown in diagrammatic form in 
Figure 121. Eight of the twenty-seven possible inflores­
cence-types in this diagram are unrepresented among the 111 
inflorescence type-groups described in this paper. 
The correlation of the arrangement of staminate and 
pistillate flowers with the Inflorescence-type units of 
Figure 121 is shovm in Figures 122—125. It will be noted 
that while the more primitive androgynous phase is repre­
sented by at least one type-group for eighteen of the inflor­
escence-type units, the gynecandrous phase Is associated with 
only four and the dioecious phase with only three. The 
phase in vihich the terminal spikes of an inflorescence are 
entirely staminate while the lateral spikes are androgynous 
or pistillate is also associated with only three of the in­
florescence-type units. On the basis of the inflorescence-
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type units with which these sexuality phases are associated, 
the basic relationship between them — at least so far as is 
now known in the Kobresiaceae — is as indicated in Figure 
126 (see, also. Figure 78). 
Geographical Bases of Relationship 
From a geographical standpoint, any discussion of re­
lationship of units v/ithin the Kobresiaceae must be predi­
cated on either or both of two assumptions: 
(1) a reasonable geographical continuity or an estab­
lished historical migration route between the distributional 
areas of units considered to be consecutively related on the 
basis of morphological data, and 
(2) the recognition of the possibility of essentially 
"parallel" developments in isolated geographical areas as a 
result of the inherent genetic potentialities of the pre­
cursor units. 
An approach, from the geographical standpoint, to the 
problem of interrelationship in the Kobresiaceae is presented 
in Figures 127—133#. in which the known distributional areas 
of the 111 inflorescence type-groups are indicated on small 
maps. Numerals below each map in these figures correspond 
to the numbers assigned to type-groups in the preceding 
PLATE XXI 
Interrelationships of Inflorescence-type Units with 
Arrangement of Staminate and Pistillate Flowers. 
Figure 122. 
Figure 123< 
Figure 124. 
Figure 125. 
Figure 126. 
Diagram, adapted from Fig. 121 of the present 
paper, indicating (by means of large black 
discs) the l8 inflorescence-types in which 
androgyny occurs. As in the following three 
figures, the small black discs are the inflor­
escence-types in which the particular sexual 
characteristic does not occur. 
Diagram indicating (by means of black triangles) 
the 3 inflorescence-types in which dloecious-
ness occvirs. 
Diagram indicating (by means of black rectangles) 
the 3 inflorescence-types in which the terminal 
spikes are staminate and the lateral spikes vary 
from androgynous to pistillate. 
Diagram indicating (by means of black inverted 
triangles) the 4 inflorescence-types in which 
gynecandry occurs. 
Diagram indicating the fundamental relation­
ship between the four types of sexual arrange­
ment in the Kobreslaceae (see, also. Figure 78). 
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Morphological and Geographical Relationships of 
Type-groups in Species-groups — 1. 
Figure I27. Diagram showing the morphological and geograph­
ical relationships of the type-groups in species-
groups Ecklonares, Mundares, Indicares, Balansares, 
Nodiflorares, i'olystachyares, and Uncinatare's. 
Continuous-line arrows represent intra-groupre­
lationships on a combined morphological and geo­
graphical basis. Broken-line arrows represent 
intergroup relationships on a combined morpho­
logical and geographical basis. Dotted-line 
arrows represent relationships suggested by 
comparative morphology but appearing improbable 
on the basis of the known geographical distri­
bution of the groups. The small black discs 
designated by letters represent type-groups as 
yet unknown in the Kobresiaceae. The numeral 
under each map corresponds to the number assigned 
to the particular group in the key on pages 
108—122 of the present paper. 
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Morphological and Geographical Relationships of 
Type-groups In Species-groups — 2. 
128. Diagram showing the morphological and geograph­
ical relationships of the type-groups In species-
groups Slderostlctares, Baldensares, Mundares 
and Uncinatares. fiontlnuous-llne arrows repre-
sent Intragroup relationships on a combined 
morphological and geographical basis. Broken-
line arrows represent Intergroup relationships 
on the combined basis and dotted-llne arrows 
represent relationships suggested by comparative 
morphology but appearing Improbable on the basis 
of the known geographical distribution of the 
groups. The small black discs designated by 
letters represent type-groups as yet unknown in 
the Kobreslaceae. The niuneral under each map 
corresponds to the number assigned to the par­
ticular group in the key on pages 108—122 of 
the present paper. 
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Morphological and Geographical Relationships of 
Type-groups in Species-groups — 3-
129. Diagram showing the morphological and geograph­
ical relationships of the type-groups in species-
groups Indlcares, Slderostictares, Conicares, 
Annulatares, Insignares and Hllalrares. Con­
tinuous-line arrov/s represent intragroup rela­
tionships on a combined morphological and geo­
graphical basis. Broken-line arrows represent 
Intergroup relationships on the combined basis, 
and dotted-llne arrows represent relationships 
suggested by comparative morphology but ap­
pearing improbable on the basis of the known 
geographical distribution of the groups. The 
small black discs designated by letters repre­
sent type-groups as yet unknown in the Kobre-
siaceae. The numeral under each map corresponds 
to the number assigned to the particular group 
in the key on pages 108—122 of the present 
paper. 
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PLATE XXV 
Morphological and Geographical Relationships of 
Type-groups in Species-groups — 4. 
Figure 130. Diagram showing the morphological and geograph­
ical relationships of the type-groups in species-
groups Balansares, Uncinatares, Microglochinares, 
Pachygynares, Obtusatares and Cognatares. Con­
tinuous-line arrows represent intragroup rela­
tionships on the combined basis of morphology 
and geographical distribution. Broken-line 
arrows represent intergroup relationships on 
the combined basis, and dotted-line arrows 
represent relationships suggested by comparative 
morphology but appearing improbable on the 
basis of the known geographical distribution of 
the groups. The small black discs designated 
by letters represent type-groups as yet unknown 
in the Kobresiaceae. The numeral under each 
map corresponds to the number assigned the 
particular type-group in the key to inflores­
cence type-groups on pages 108—122 of the 
present paper. 
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Morphological and Geographical Relationships of 
Type-groups in Species-groups — 5* 
131. Diagram shovring the morphological and geograph­
ical relationships of the type-groups In species-
groups Balansares, Nodlflorares, Pachygynares, 
Obtusatares and Reinares. Continuous-line ar-
rows represent Intragroup relationships on the 
combined morphological and geographical basis. 
Broken-line arrows represent intergroup rela­
tionships on the combined basis, and dotted-llne 
arrows represent relationships suggested by 
comparative morphology but appearing Improbable 
on the basis of the known geographical distri­
bution of the groups. The small black discs 
designated by letters represent type-groups as 
yet unknown in the Kobresiaceae. The numeral 
under each map corresponds to the number as­
signed the particular type-group in the key on 
pages 108—122 of the present paper. 
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PLATE XXVII 
Morphological and Geographical Relationships of 
Type-groups in Species-groups — 6. 
132. Diagram showing the morphological and geograph­
ical relationships of the type-groups in species-
groups Polystachyares, Radicalares and Setifo-
lares. Continuous-line arrows represent intra-
group relationships on the combined morphological 
and geographical basis. Broken-line arrows rep­
resent Intergroup relationships on the combined 
basis, and dotted-line arrows represent rela­
tionships suggested by comparative morphology 
but appearing improbable on the basis of the 
known geographical distribution of the groups. 
The small black discs designated by letters 
represent type-groups as yet unknown in the 
Kobresiaceae. The numeral under each map cor­
responds to the number assigned to the partic­
ular group in the key on pages 108—122 of the 
present paper. The question-mark on the map 
for type-group 106 indicates doubt as to whether 
the populations on the Pacific coast of North 
America are native or naturalized. 
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PLATE XXVIII 
Morphological and Geographical Relationships of 
Type-groups in Species-groups — 7. 
133• Diagram shov/ing the morphological and geograph­
ical relationships of the type-groups in species 
groups Curticares, Caplllifolares and Hilairares 
Continuous-line arrows represent Intragroup re-
lationships on a combined morphological and geo­
graphical basis. Broken-line arrows repre­
sent Intergroup relationships on the combined 
basis, and dotted-llne arrows represent rela­
tionships suggested by comparative morphology 
but appearing Improbable on the basis of the 
known geographical distribution of the type-
groups. The small black discs designated by 
letters represent type-groups as yet unknown 
in the Kobresiaceae. The numeral under each 
map corresponds to the number assigned to the 
particular group in the key on pages 108—122 
of the present paper. 
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section. Inflorescence Type-groups. Continuous-line arrows 
show apparent relationships with a combined geographical-
morphological basis between the type-groups included in a 
single species-group. Broken-line arrows show apparent 
relationships on the combined basis between segments of 
different species-groups, vihile dotted-llne arrows indicate 
a relationship which is theoretically possible on the basis 
of morphology but which seems extremely doubtful on the basi 
of geography. Black discs represent hypothetical precursor 
type-groups which, at least so far as is now knoxm, do not 
exist among the living representatives of the Kobresiaceae. 
One of the characteristic features of phylogenetic 
development in the Kobresiaceae, as portrayed in the maps 
of Figures 127—133> seems to be a frequent alternation of 
contraction and expansion of distributional area in a series 
of consecutively related type-groups. This apparent alter­
nation undoubtedly in part is due to the lack of collections 
from many areas within the total distributional range of the 
family. Another reason, perhaps, is the exclusion of a con­
siderable number of species from consideration in this paper 
because of the unavailability of adequate information with 
regard to one or more items of morphological structure. 
There is no question but what the total distributional area 
of certain type-groups will be more extensive when the 
249 
excluded species are studied and assigned to a place in the 
classification system proposed in this paper. 
Phylogenetic Charts 
The evidence presented in previous sections of this 
paper is correlated and summarized in the phylogenetic 
charts of Figures 134 and 135* The first of these, which 
shows the interrelationships of the 111 inflorescence type-
groups here recognized, is "based on a combination of mor­
phological and geographical data. Numerals indicate the 
•fcype-groups as defined in a previous section of this paper. 
Placement of the individual type-group, with respect to the 
vertical axis of the chart, is based on the advancement 
value (see Appendix B and the previous section. Relative 
Advancement of Type-groups) calculated for the group. Con­
tinuous-line arrows show apparent relationships with a 
combined geographical-morphological basis between the type-
groups included in a single species-group. Broken-line 
arrows show apparent relationships between type-groups of 
different species-groups. Dotted-line arrows indicate re­
lationships which are theoretically possible on the basis of 
morphology but which, as indicated in Figures 127—133# seem 
extremely doubtful on the basis of geography. Black discs 
represent hypothetical precursor groups which, at least so 
PLATE XXIX 
Phylogenetlc Chart of Inflorescence 
Type-groups in the Kobresiaceae. 
Figure 13^. Chart showing interrelationships of the 111 in­
florescence type-groups in the Kobresiaceae. 
This is based upon the data shown in Pigs. 
127—133* inclusive, of the present paper. As 
in those figures, continuous-line arrows repre­
sent intragroup relationships on a combined 
basis of morphology and geographical distribu­
tion j broken-line arrows represent intergroup 
relationships on the combined basis, and dotted-
llne arrows represent relationships suggested 
by comparative morphology but appearing im­
probable on the basis of the known geograph­
ical distribution of the groups. The small 
black discs designated by letters represent 
intermediate type-groups as yet unknown in the 
Kobresiaceae. Numerals used to designate type-
groups correspond to the numbers assigned to 
the groups in the key on pages 108—122 of the 
present paper. Numerals enclosed in a rectangle 
represent the monotypic type-groups of partic­
ular species-groups. The vertical positioning 
of each type-group on this chart corresponds 
to the advancement value for the particular 
group as listed in Appendix B of the present 
paper. Because of the interlocking relation­
ships between the species-groups, a small seg­
ment of the diagram has been reproduced to 
both the left and the right of the main chart. 
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PLATE XXX 
Phylogenetlo Chart of Species-groups 
in the Kobresiaceae. 
Figure 135* Chart showing interrelationships of the 22 
species-groups of the Kobresiaceae recognized 
in the present paper. The three types of arrows 
and the small black discs have essentially the 
same significance as on the preceding chart in 
Pig. 134 of the present paper. The heavy con­
tinuous line divides the genera with equal-
nerved perigynia (E) from those with perigynia 
with two prominent lateral nerves (K). The 
heavy broken line divides the genera with trun-
cate-orificed perigynia (T) from those with 
bidentate or bifid beaked perigynia (B) and 
those with spathe-like or tubular perigynia (s). 
The vertical positioning of the group names is 
based upon the mean advancement value for the 
individual species-group as indicated in Pig. 
80 and Appendix B of the present paper. 
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far as Is now known, do not exist among the living repre­
sentatives of the Kobresiaceae. 
The interrelationships of the twenty-two species-groups 
proposed in this paper are shown in somewhat simplified form 
in Figure 135• This chart, of course, is based on the more 
complex chart of type-group interrelationships given in 
Figure 13^. Placement of the individual species-group, with 
respect to the vertical axis of the chart, is based on the 
mean advancement value (see Appendix B) computed for the 
group. In Figure 135 the continuous-line arrows represent 
primary lines of relationship betv/een the species-groups and 
broken-line arrows indicate the apparent principal secondary 
lines of relationship. As in previous figures, the black 
discs represent hypothetical precursor groups not now known 
among the living representatives of the Kobresiaceae. 
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SUMMARY AND CONCLUSIONS 
1. Investigation of Carex L. and related genera (usually 
considered to comprise the tribe Cariceae of the family 
Cyperaceae) shows them to be morphologically as nearly 
related to the family Gramineae as to the other segments 
of the Cyperaceae. 
2. For this reason it is here proposed that the tribe Cariceae 
comprise a separate family — the Kobresiaceae. 
3. Principal characteristics for the recognition of this 
proposed new family are; 
(a) the perigynium, a modified prophyll, which subtends 
each pistillate flower and resultant fimit, and 
(b) the ligule at the juncture of the leaf-blade and leaf-
sheath. 
Secondary characteristics are; 
(c) the unisexual and perianthless flowers, 
(d) the closed leaf-sheaths, and 
(e) the achene as a fruit. 
4. The structure of the inflorescence as a whole and of its 
component parts in 988 species of the complex is analyzed 
and a number of developmental trends are recognized, de­
scribed and evaluated. 
5- The developmental trends, with respect to change from 
primitive to advanced phases of a characteristic are as 
follows: 
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from perlgynia equal-nerved throughout circumference 
to those with two prominent lateral nerves; 
from spathe-like or tubular and apically unconstricted 
perigynia, through those constricted to a truncate 
orifice, to those constricted to a bidentate orifice; 
from the presence of fertile cladoprophylls, through 
the elimination of pistillate flowers in the clado-
prophyll axils, to the complete absence of these 
modified prophylls; 
from presence to absence of cryptophylls; 
from beakless or merely apiculate achenes to those 
with one of several independently developed types of 
beaks; 
from a depaniculate inflorescence, through several 
successively simpler types, to a monospicate inflor­
escence; 
from a straight and unjointed axis in spikes or andro-
gynons to a zig-zag and jointed axis; 
from a setiform tertiary axis bearing staminate flow­
ers, through several independently developed types of 
tertiary axes, to the absence of the tertiary axis 
associated with a pistillate flower; 
from androgynous inflorescence units, through various 
arrangements of the unisexual flowers, to a dioecious 
inflorescence; and 
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(J) from three stigmas to two stigmas. 
6. On the basis of combinations of the several phases of 
characters representing each of the above listed de­
velopmental trends. 111 (out of a theoretically possible 
total of 96,768) inflorescence type-groups are recognized 
among the 988 species studied; each of these type-groups 
is described, the component species are listed and the 
known geographical distribution is given for each group. 
The 111 inflorescence type-groups are provisionally 
arranged in 22 species-groups; on the basis of inflores­
cence characteristics alone, these 22 groups seem to 
merit generic status but such recognition is deferred 
until the vegetative characteristics of the group as a 
whole can be adequately studied. Each of the species-
groups is described, so far as inflorescence character­
istics are concerned. A tentative synonymy and a map 
showing the known geographical distribution is given for 
each. 
8. On the basis of the assumption that the primitive mem­
bers of a group of organisms are more apt to be found 
living in or near the center of origin of that group, 
while the advanced or derived forms are more apt to be 
found at a greater distance from this center, the com­
bined morphological characters and the known geographical 
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distribution of the 111 inflorescence type-groups are 
integrated in an attempt to determine the distributional 
history of this complex of species. The conclusions 
with respect to this phase of the problem are: 
(a) the center of origin of the Kobresiaceae is in the 
Malaysian portion of the tropics; 
(b) the primary migration tract for the group extended 
both eastward and westward through tropical regions 
from the center of origin, and the western terminus 
was in the area which corresponds to the present 
American tropics; 
(c) migration along the primary tract was completed 
prior to the separation of the American, the Euro-
African, the Asian and the Australasian land masses; 
(d) simultaneous with the later phases of the primary 
migration, primary centers of development were 
established on the margins of the tropical zone 
and a secondary phase of development and migration 
from these centers (as well as in certain segments 
of the primary tract) was begun; 
(e) following and, in part, simultaneous with the inter­
ruption of the primary tract, secondary migration 
tracts with consequent secondary centers of develop­
ment were established; 
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(f) in order of relative length of continued availability 
to land plants, the major secondary migration tracts 
were: 
(1) the South Pacific arc between Australasia and 
South America; 
(2) the North Atlantic arc between Europe and 
North America; 
(3) the North Pacific arc betxireen Asia and North 
America; and 
(^ ) the Eurasian arc, which is still available; 
(g) subsequent and, in part, simultaneous with the 
disruption of the secondary migration tracts, ter­
tiary centers of development and tertiary migrations 
from these centers were established; 
(h) tertiary migration and attendant speciation were 
Influenced greatly by the Pleistocene glacial period, 
and it is probable that the old North Pacific sec­
ondary migration tract — together with a number of 
minor tracts which permitted the invasion of the 
derived forms into primary centers as well as into 
the center of origin — was temporarily reopened 
during a portion of the Pleistocene. 
Presently available distributional data with respect to 
the Kobresiaceae show a number of important discontinuous 
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distributions — for species-groups, inflorescence type-
groups and for aggregations of species characterized by 
a single relatively localized inflorescence phase — and 
it is suggested that such disjunctions are the result of 
what might be termed "parallel" evolution. 
Inasmuch as the major portion of both the genetlcal and 
the consequent morphological potentialities of the 
Kobreslaceae must have been present in the ancestral 
form of the group, and since the group as a v;hole passed 
through the distributional history outlined above, the 
disjunct distributional examples of parallelism repre­
sent nothing more than survival — in suitable ecological 
niches — of similar morphological types that have been 
independently derived, in part through the process of 
gene mutation, from the "common reservoir" in the second­
ary and tertiary centers of development. 
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APPENDICES 
A. List of Species Referable to Type-groups 
Species in each type-group are arranged in alphabetical 
sequence. Reference numbers in parentheses correspond to 
species numbers in the monographs of Kukenthal (19O9; indi­
cated by "K") and Mackenzie (1931—19355 indicated by "M"). 
Species Included from additional publications are listed 
with appropriate bibliographical references. Synonymy is 
given only when a binomial used in this list differs from 
that used in either Kukenthal or Mackenzie. In a few cases, 
where substitute binomials are apparently unavailable, 
homonymous binomials are used in this listj these homonyms 
are indicated by being enclosed in quotation marks. The 
total number of species, at present recognized in each type-
group, is given in parentheses immediately following the 
name of the type-group. 
1. ECICLONES (1 sp.): Schoenoxiphlum ecklonil Nees 
(K6). 
2. LANCES (5 spp.): Kobresia clarkeana (Kuk.) Kuk. 
(K26)| K. fragllis C. B. Clarke (K28); Schoenoxiphlum 
buchananli C. B. Clarke (K3)j S. lanceum (Thunb.) Kuk. (Kl); 
S. rufum Nees (K2). 
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3. CURVATAS (3 spp.): Kobresla curvata (Boott) Kiik. 
(K27) j SchoenoxIphliAm kunthlanum Kiik. (k4)j s. sparteum 
(Wahl.) Kiik. (K5). 
4. CURVULAS (1 sp.): Carex curvula All. (Kl43). 
5' CURTICES (2 spp.): Kobresla curtlceps (C. B. 
Clarke) Kiik. (K22); K. slkklmensls Kuk. (K23). 
6. LAXAS (3 spp.); Kobresla laxa Nees (K25)j K. 
royleana (Nees) Bbckl. (K20)j K. slmplluscula (Wahl.) 
Mackenz. (K. carlclna Wllld.—Kl9> M3)« 
7- MACRANTHAS (1 sp.); Kobresla macrantha Bbckl. 
(K29). 
8. UNCINIOIDES (1 sp.); Kobresla unclnloldes (Boott) 
C. B. Clarke (K21). 
9. ROBUSTAS (5 spp.): Kobresla bellardll (Bell.) 
Degl. (K5# Ml)1 K. duthlel C. B. Clarke (K6)J K. nltens 
C. B. Clarke (Kl)j k. robusta Maxim. (K4): k. schoenoldes 
(C. A. May.) Steud. (K2). 
10. MACROCARPAS (2 spp.): Kobresla cercostachys 
(Pranch.) C. B. Clarke (Kl6)j K. macrocarpa Clokey (M2). 
! , 
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11. TRINERVES (3 spp.): Kobresla pralnil Kiik. (K8); 
K, prattil C. B. Clarke (Kl7)j K. trlnervls (Nees) Bockl. 
(K14). 
12. CURVIROSTRES (1 sp.); Kobresla curvlrostrls 
(C. B. Clarke) C. B. Clarke (K24). 
13. CAPILLIPOLIAS (1 sp.); Kobresla capllllfolla 
(Dene.) C. B. Clarke (K3). 
14. NEPALENSES (1 sp.): Kobresla nepalensls (Nees) 
Kiik. (KIO). 
15. PYGMAEAS (3 spp.): Hemlcarex hookerl C. B. Clarke 
[Kobresla hookerl (C. B. Clarke) C. B. Clarke, non Bockl.— 
K12]j Kobresla pygmaea (C. B. Clarke) C. B. Clarke (K7)j 
E* setlculmls Bockl. (Kll). 
16. GRAMINIPOLIAS (l sp.): Kobresla gramlnlfolla C. B. 
Clarke (KI8). 
17. ANGUSTAS (3 spp,): Kobresla angusta C. B. Clarke 
(KI3); K. flsslgliAtnls C. B. Clarke (KI5); K. vidua (Boott) 
Kiik. (K9). 
18. rWNDAS (3 spp.): Carex dlssltlflora Pranch. (K203)j 
C. fragllls Boott (K202); C» munda Boott (K201). 
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19» SATSUMENSES (1 sp,): Carex satsumensls Pranch. & 
Sav. (£. nlkkoensis Pranch. & Sav.—K200). 
20. INDICAS (2 spp.): Carex Indlca L. (K210)j  C. 
lamprochlamya S. T. Blake (Blake 19^ 7). 
21. BALANSAES (21 spp.): Carex balansae Pranch. (K214); 
C. castanostachya K. Schum. (K231); ceylanlca Bockl. 
(K236)j C. clarkeana Kulc. (K244)i C. contlnua C. B. Clarke 
(K243)j C. cruelata Wahl. (K215); C. echlnochloe Kunze 
(K223); C. hlrtlglxxmls C. B. Clarke (K232)j C. horsfleldll 
Boott (K226)j £. leptoclada C. B. Clarke (K235)> G. parvlgluma 
C. B. Clarke (K216)5 C. pyramldalls Kiik. (K228)j c. raphldo-
carpa Nees {K234)j renschlana Bockl. (K237)j C. sanguinea 
Boott (K247); £. splclgera Nees (K258)J C. steudnerl Bockl. 
(K239); C. stramentitla Boott (K212); vesiculosa Boott 
(K246)j C. wahlenberglana Boott (K230)j C. wlghtlana Nees 
(K251). 
22. AMICTAS (9 spp.); Carex amlcta Boott (K259)j 
C. angolensls Nelmes (Nelmes 1940b)j c. hlldebrandtlana 
Bockl. (K233)| C. leucantha Arn. (K253)j £• macrophyllldlon 
Nelmes (Nelmes 1940b)} c. malacoensls C. B. Clarke (K254)j 
C. rhlzomatosa Steud. (K257); C. scabrella Wahl. (K260, 
M263)J trlcholepls Nelmes (Nelmes 1940b). 
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23. TRICEPHALAS (1 sp.): Carex trlcephala Bockl. 
(K255). 
24. NODIPLORA.S (2 spp.); Carex fulrenoides Gaud. 
(K250); C. nodlflora Bockl. (K252). 
25. POLYSTACHYAS (10 spp.): Carex azteolca Mackenz. 
(M266)J C. cladostachya Wahl. {C, polystachya SW.--K218, 
M265)) C. ecostata C. B. Clarke (K238)J C. humboldtlana 
Steud. ("C. polyatachya" Kuk., non SW.—K217, M264); C. 
huttonlana Ktik (K224)J C. kuntzeana Bockl. (£. longebracteata 
Steud., non Homem.—K209); madrensls L. H. Bailey (M267)j 
C. myosurus Nees (K207)5 c. neo-gulnensla C. B. Clarke 
(K241); C. sodlrol Kiik. (K219). 
26. COMPOSITAS (5 spp.): Carex bartlettll O'Neill 
(O'Neill 19^ 0); 0, composIta Boott (K208)J C. melanophora 
S. T. Blake (Blake 19^7); C^. mouplnensls Pranch. (K256)J 
C. scaposa C. B. Clarke (K248). 
27. DISTACHYAS (4 spp.): Carex dlstachya Desf. (K205); 
C. perstrlcta Mackenz. (M260)3 C. schledeana Kunze (K204, 
iyi26l)j C. stellata Mackenz. (M262). 
28. UNCINATAS (27 spp.): Unclnla brevicaulls Thou. 
(Kl)j U. caespltosa Colenso (KI3); U. compacta R. Br. (K20); 
U. douglasll Boott (K2)j U. dykel Nelmes (Nelmes 19^ 9^ ); 
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U. erlnacea (Cav.) Pers. (k6); U. flllformls Boott (K23)j 
U. fusco-vaglnata Kiik. (Kll); U. hamata (Sw.) Urban (K3, 
M2); U. klngll Boott (K24)J U. lechlerlana Steud. (K8); 
U. leptostachya Raoul (K16)J U. macrolepls Dene. (K9)J U. 
macrophylla steud. (K?); U. multIfaria Nees (K5)j U. negerl 
Kiik. (KIO); U. pedlcellata Kiik. {Kl^ )j U. phloeldes (Cav.) 
Pers. (k4)j U. pvirpurata Petrle (K12); u. rlparla R. Br. 
(K17)j U« rubra Boott (KlS); U. rupestrls Raoul (Kl9)j U. 
sclerophylla Nelmes (Nelmes 19^ 9b)j U. subtrlgona Nelmes 
(Nelmes 19^ 9b)j U. tenella R. Br. (K22)j U. tenuis poepp. 
(K21, Ml); U. unclnata (L.f.) Kuk. (K15). 
29. SIDEROSTICTAS (1 sp.); Carex siderostiota Hance 
{K494). 
30. OLIGOCARPAS (22 spp.): Carex alba Scop. (k471); 
C. amphlbola Steud. (M312)j C. asturlca Bolss. (K4B3); C. 
auatro-carollnlana L. H. Bailey (C. carollnlana Buckl., non 
Schw.—K503, M283); C. baltzellll Chapm. (K456, M248) J C. 
bulbostylls Maekenz. (M314)J C. conoldea Schkuhr (K491, 
M311); C. crawel Dew. (k486, M306)j C. flacoospenna Dew. 
(k489, M316)J C. glaucodea Tuckerm. (M315)j C. granularls 
Muhl. (K488, MSOS); C. grlsea Wahl. (K490, M313); C. hltch-
cocklana Dew (M3O9); C. Joorll L. H. Bailey (K389, m401) j  
C. katahdlnensls Pern. (k492, M310) j  C. laxa Wahl. (k476) j  
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c. laxlculmls Schw. (c. retrocurva Dew.—K502, M290)j c. 
inacrochaeta c. A. Mey. (K376, m409); c. ollgocarpa Schkuhr 
(K^ 93* M308); c. pallesoens L. (K396, M371)j c. ptychocarpa 
Steud. (K501)5 c. torreyl Tuckerm. (K397> M372). 
31. ACUTAS (9 spp.): Carex acuta L. (C. goodenoughll 
Gay—K27^ * M^ 51)j C. andersonll Boott (K275)j C. aurea Nutt. 
(K^ 77, IYI272) j C. descendens Kiik. (K284)j C. hinds 11 C. B. 
Clarke (K268, M450)J C, hudsonll A. Bennett (K289)J C» 
kelloggll W. Boott (K270, m449); C. lacerans Kuk. (K285); 
9.' lenticularla Michx. (K269, m447). 
32. PILIPES (1 sp.): Carex fllipes Pranch. & Sav. 
(K662). 
33. BALDENSES (1 sp.): Carex baldensIs L. (K142). 
3^. PYRENAICAS (2 spp.): Carex nigricans C. A. Mey. 
(K53# M9)J C. pyrenalca Wahl. (K52, M8). 
35. PMSERES (1 sp.): Carex fraseri Andr. (K3^ , M— 
sub Cymophyllus). 
36. PHYSODES (1 sp.): Carex physodes Marsch.-Bleb. 
(K68). 
37. LOLIACEAS (2 spp.): Carex lollacea L. (KI85, M85) 
C. trlsperma Dew. (KI86, M83). 
I 
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38. r l^PTALEAS (1 sp.); Carex leptalea Wahl. (K25, 
MI98). 
39. PICTAS (1 sp.): Carex plcta Steud. (K14, M247). 
40. TOTICAULES (3 spp.); Carex geyerl Boott (K33, M258)j 
C. multlcaulls L. H. Bailey (K32, M257); setlculmls Bockl. 
(K29). 
41. MICROGLOCHINES (1 sp.): Carex microglochln Wahl. 
(K57, M486). 
42. CONICAS (2 spp.); Carex conlca Boott (k443); C. 
davldll Franch. (k445). 
43. SALINAS (2 spp.): Carex paleacea Wahl. (C. 
marltlma 0. P. Mull., non Gunner—K327, m476)j C. sallna 
Wahl. (K329). 
44. INSIGNES (3 spp.): Carex decora Boott (K533)J 
9.' hypsophlla Mlq. (K530); C. Ins Ignis Boott (K532). 
45. SUBDOLAS (3 app.): Carex darwlnll Boott (K337)j 
C. subdola Boott (K336)j C. tumlnensls Komarov (K338). 
46. PHALAROIDES (2 spp.): Carex pedunculata Muhl. 
(K452, M243)J C. phalaroldes Kunth (K450). 
285 
47. SHORTIAMS (10 spp.): Carex aestivalis M. A. 
Curtis (K584, M331)J C. boliviensis van Heurch & Muell.-Arg 
(K394, M375); C. bushll Mackenz. (M379)5 C. carollnlana 
Schw. (M378)J G» complanata Torr. (£. triceps Mlchx., non 
Schrank--K393> M376); C. gracllllma Schw. (K579# M325); C. 
hlrsutella Mackenz. (M377)J C. nlgerrlma Nelmes (Nelmes 
1939a); C. praslna Wahl. (K580, M326); C. shortlana Dew. 
(K390, M399). 
48. CERNUAS (5 spp.); Carex blcolor All. (K261, 
M269); £. cei-nua Boott (K322)J C. eleusinloides Turcz. 
(K263)j C. ruflna Drejer (K262, M268)j C. shlmldzensls 
Franch. {K325). 
49. LAXIPLORAS (41 spp.): Carex alburslna Sheldon 
(M3OO); C. asslnlbolnensls W. Boott (K595# M337)* C. bllt-
moreana Mackenz. (M278); C- blanda Dew. (M301)J C. brachy-
calama Grlseb. (K478)J C. califoimlca L. H. Bailey (M281)J 
C. caplllarls L. (K589> M347)i C. careyana Torr. (K505# 
M285); c. chapmannl Steud. (M282)J C. conclnna R. Br. (K466 
M244); C. digitalis Wllld. (K500, M289); C. dlgltata L. 
(k469)j C. ebumea Boott (k472, M259); C. foramlnata C. B. 
Clarke (K444); C. hendersonll L. H. Bailey (K498, M293)J C. 
holostoma DreJIer (K343» M414) J C. laeta Boott (K459)J C. 
laxlflora Lam. (K497* M296)J C. leptonervla Pern. (M298)J 
C. llmosa L. (K474, M407)j c. llvlda (Wahl.) Wllld. (K480. 
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M273)5 C. magnlfolla Mackenz. (M287)j mead11 Dew. (M276); 
£• olt)len3ls Jord. (K^ 99)j C. ormostachya Wiegand (M295)j 
C. omlthopoda Wllld. (k470); £. panloea L. (k481, M274); C. 
pedlformls C. A. Mey. (K461)J C. plantaglnea Lam. (K506, 
M284)I C. platyphylla Carey (K50^ » M286)J C. podocarpa R. Br. 
(K37^ # M419)J C. polymorpha Muhl. (K485, M280)J C. purpurlfera 
Mackenz. (M294)j C. rarlflora (wahl.) Smith (k473, M^04); C. 
rlchardsonll R. Br. (K465, M246); £. saltuensls L. H. Bailey 
(M279)J C. sedakovll C. A. Mey. (K588)J C. suplna Wahl. (k422, 
M209)j c. tetanlca Schlcuhr (K484, M275)J £• venusta Dew. 
(K597, M339); C. woodll Dew. (M277). 
50. MIGRANTHAS (45 spp.): Carex accedens Holm (m443)j  
C. aequlalta Kuk. (K323)J C. aperta Boott (K278, M453); C. 
aphyllopus Kuk. (K299); C. aquatllls Wahl. (K271# m457) j  C. 
arnottlana Nees (K318)J C. baronll Bak. (K316); £. buekll 
Wimm. (K290)j C. oaespltosa L. (K287)j C. campylocarpa Holm 
(m444); C. clnerascens Kuk. (K300); C. concolor R. Br. (C. 
rlglda Gooden., non Schrank—K264, m438); £. emoryl Dew. 
(M464)J £. endllchll Kuk. (M470)5 C. gymnoclada Holm (M442)J 
9.* haydenll Dew. (m463)j C. lelogona Pranch. (K302)j C. 
lugens Holm (M462); C. lyngbyel Hornem. (K330, M477)J C. 
madagascarlensls Bockl. (K317)j C. meyerlana Kunth (K353); 
"licyantha Kuk. (K303); G. mlddendorffll Pr. Schmidt (K331)5 
£. nudata W. Boott (K291, M468); £. obnupta L. H. Bailey (£. 
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magnlflca Dew.--K333* M48I); C. omsklana Meinsh. (K282)J 
£• 03?blcularls Boott (K266); C. paucicostata Mackenz. (m4^ 8); 
C. phacota Spreng. (K319)j C. prescottlana Boott (K324)j C. 
prlonophylla Holm (m445)j C. prulnosa Boott (K320)j C. pseudo-
aperta Bockl. (K28I)J £, recta Boott (M480); C. sallnaeformls 
Mackenz. (M270); schmldtll Meinsh. (K286); £. schottil Dew. 
(K332> M460)J C. scopulonim Holm (K265* M^ 40); C. semlplena 
Kiik. (K298)i C. sltchensls prescott (K312, M456)i C. strlcta 
Lam. (K288, M466)J C. subspathaoea Wormsk. (K328, M479) j  C. 
torta Boott (K310, M472); C. trlnervls Degl. (K272); C. 
wllulca Meinsh. (K283). 
51• WILLDENOVES (1 sp.); Carex willdenovii Schkuhr 
(K666, MI99). 
52. BACKES (3 spp.): Carex backll Boott (k667^  M201); 
C. jamesll Schw. (C. steudelll Kunth—K665, M200)j c. saxl-
montana Mackenz. (M202). 
53. LANCEOLATAS (1 sp.): 
5^ . PILIPOLIAS (3 spp.): 
£• flllfolla Nutt. (K20, M205)5 
Carex lanceolata Boott (K462). 
Carex exserta Mackenz. (M207)5 
2.* oreocharls Holm (M204). 
55. HILAIRES (1 sp.); Carex hllalrel Boott (K27). 
56. CIRCINATAS (4 spp.): Carex clrclnata C. A. Mey. 
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(K38, M7); G. TTiacrostyla Lapeyr. (K56) j  C. peregrina Link 
(K55); C. pullcarls L. (K5^ ). 
57. DISPERMAS (1 sp.); Carex dlspeinna Dew. (£. tenella 
Schkuhr, non Thuill.—KI82, m82). 
58. PSEUDOLOLIACEAS (l sp.): Carex pseudo-lollacea 
Pr. Schmidt (K184). 
59* ARSENES (1 sp.): Carex arsenli Kuk. (M203). 
60. ANNULATAS (8 spp.); Carex annulata Kuk» (K464)i 
C. blepharicarpa Pranch, (K^ 29)j C. brevlculmls R. Br. 
(K^ 30)j C. capllliformis Pranch. (K437)j C. caryophyllaea 
Latour. (k427, M210)j C. constricta S. T. Blake (Blake 19^ 7); 
C. depressa Link (K426)j umbrosa Host (K428). 
61. ILLEGITIMAS (2 spp.): Carex Illegitima Cesati 
(k424)J C. oedipostyla Duval-Jouve (C. ambigua Link, non 
Moench—K^ 25). 
62. HUMILES (1 sp.): Carex humilis Leysser (K463). 
63. PHYLLOSTACHYES (1 sp.): Carex phyllostachys C. A. 
Mey. (K31). 
6k. PACHYGYNAS (3 spp.): Carex grandiligulata Kuk. 
(K495); C. paohygyna pranch. 85 Sav. (K^ 96)j C. vitiensls 
St. John (St. John 1947). 
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65. NEMOSTAGHES (1 sp.): Carex nemostachys Steud. 
(K622). 
65. DESPONSAS (3 spp.): Carex desponsa Boott (K668) j  
tenebrosa Boott (k644) j  C. vallls-rosetta K. Schum. (K669) 
67. STRIGOSAS (3 spp.): Carex gynodynama Olney (K575» 
M333)j strlgosa Huds. (k58i)j C, vlrescens Muhl. (K395* 
M37^ )• 
68. HIRTAS (71 spp.): Carex ablata L. H. Bailey 
(M366)j £. aemat orrhyno ha Desv. (K786)j £. aethloplca Schkuhr 
(K680); albomas C. B. Clarke (K651)j C. alsophlla P. Muell 
(K628)J C. anlsostachys Llebm. (K573* M317)J C. beecheyana 
Boott (K787)J C. bermudlana Hemsl. (m360)5 C. brevlcollls 
DC. (K650)J c. brovmll Tuckerra. (K619); C. burchelllana 
Bockl. (K687)J C. Ghlorophlla Mackenz. (M355)i C. dasycarpa 
Muhl. (K401, M25O); £. davlsll Schw. & Torr. (K587, M329)J 
C, depauperata Gooden. (k66^)j c. dlanae Steud. (K673); c. 
dlluta Marsch.-Bieb. (K686); C. dlspalata Boott (K624) j  C. 
drymophlla Turcz. (K793); C. erythrolepls Kiik. (K639); C. 
extensa Gooden. (K697, M352)j c. faurlel Pranch. (K6^9)j c. 
fedla Nees (^. xvalllchlana Prescott, non Spreng.—K788); C. 
flacclfolla Mackenz. (M320); C, flava L. (K702, M358) j  C. 
fulvescens Mackenz. (M351); C. glraldlana Kvik. (K648)J C. 
glaucaeformls Melnsh. (K398)J C. globularls L. (K402); C. 
290 
hallerlana Asso (k454); C. halllana L. H. Bailey (C. oregon-
ensls Olney—K783# M382); C. heudsll Lev. 85 Van. (K637) j  C. 
hlrta L. (K791* M386); C. hlrtlfolla Mackenz. (£. pubesoens 
Muhl., non Poir.—K577> M249)j C. houghtonll Torr. (K790, 
M383); £• Ischnostaohya Steud. (k620)j C. jacklana Boott 
(k659)j C. laclstoma R. Br. (K168)j c. laslocarpa Ehrh. 
(K785, M385); C. latlceps C. B. Clarke (K652); C. lemmonll 
W. Boott (iyi365)5 C. lepldocarpa Tausch. (K703, M359); C. 
lobullrostrls Drejer (K627); C. longlcaulls Bbckl. (K57^ * 
M318)j C. magellanlca Lam. (K^ 75)j £. manca Boott (k643)5 
C. mancaeformls C. B. Clarke (k640); C, martlnll Lev. & Van. 
(k641)j c. mendoclnensls Olney (k576, M33^ )j c. metalllca 
Lev. & Van. (K6l4a)j C. mlorodonta Torr. (k487, M307); C. 
nltlda Host (k423)j £. oahuensls C. A. Mey. (k647); C. oederl 
Retz. (K704, M353)j C. oedorrhampa Nelmes (C. tumlda Boott, 
non Bellschm.—k621)j £. oilvacea Boott (k626)j C. oxylepis 
Torr. & Hook. (K585# M328); C. perraudlerlana j. Gay (K672)j 
£• PlQ-nostachys Kunze (M253); C, rhynchophora Franch. (k653)j 
C. rorulenta Porta (K455)J G. slmulans G. B. Clarke (K642); 
£. tenax Chapm. (M251)j £. tlbetlca pranch. (K638); £. tomen-
tosa L. (k400); £. turgesoens Torr. (K757» M380); £. tweed-
lana Nees (K784)j "£. vlllosa Boott," non Stokes (K663); £. 
vlrldula Mlchx. (£. urbanll Bockl.—K705> M35^ ); £• walter-
lana L. H. Bailey (C. striata Mlchx., non Gilib.—K789, 
M381)j £. whltneyi Olney (K578, M321). 
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69. NEBRASKENSES (2 spp.): Carex misandroldes Fem. 
(M370)j £• nebraskensls Dew. (C. jamesll Torr., non Schw.--
K276, M452). 
70. OBTUSATAS (1 sp.)s Carex obtusata LllJ. (K23, 
M208). 
71. DIVISAS (9 spp,): Carex arenicola Pr. Schmidt 
(k67); C. chordorrhlza Ehrh. (K76, M24)j C. curalca Kunth 
(K73); C. dlvlsa Huds. (K74); C. lelorhyncha C. A. Mey. (K98) 
C. macrorrhlza Bockl, (K75)5 C. marltlma Gunner {C, Incurva 
Llghtf.—k61, M14) j  C. pseudocuralca Fr. Schmidt (K77) j  C. 
vemacula L. H. Bailey (Mil). 
72. BIPARTITAS (12 spp.): Carex arctaeformls Mackenz. 
(M97)» £. blpartlta All. (C. lagoplna Wahl.—K173» m87); C. 
bonanzensls Brltt. (£. cajanderl Kiik.—K179* M94)j C. brun-
nescens (Pers.) polr. (K180, M93)j C. canescens L. (K177> 
M96)J C, glareosa Wahl. (k175> M91)5 C. heleonaates Ehrh. 
(K174# M88); C. mackenzlel Kretch. (£. norveglca Wllld., 
non Retz.—KI76, M92); C. marina Dew. (M89)j c, praeceptorlimi 
Mackenz. (M95); C. prlbylovensls J. M. Macoun (M90)j C, 
tralzlscana Fr. Schmidt (KI78)-
73. GAYANAS (1 sp.): Carex gayana Desv. (K71). 
7^ . RARAS (7 spp.): Carex eremostachys S. T. Blake 
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(Blake 19^7)J C. fulta Pranch. (K50); C. hakkodensls Franch. 
(K40)i C. onoel Pranoh. SS Sav. (k47)j C. rara Boott {K49)j 
£• j^ hiizopoda Maxim. (k41)j £. uda Maxim, (K51). 
75* DIOICAS (5 spp.): Carex davalliana Smith (K7); 
£. diolca L. (KlO)j £. gynocrates Wormsk. (Kll, M99)j C. 
parallela (Laest.) Sommerf. (K9)i C. redowskiana C. A. Mey. 
(K8).  
76. COGNATAS (1 sp.): Carex oognata Kunth (K732). 
77* SQUARROSAS (^ 1- spp.): Carex forsterl Wahl. (K729); 
£. frankii Kunth (£. stenolepls Torr., non Less.—K755, 
M507)J G. spinlrostrls Golenso (C. vaciHans Soland., non 
Drejer—K728); C. squarrosa L. (K756> M508). 
78. LUPULINAS (5^  spp.): Carex acutata Boott (K737)j 
C. argyi Lev. & Van. (K772)j C. atherodes Spreng. (C. arls-
tata R. Br., non Honck.—K792, M502)j C. bullata Schkuhr 
(K753# M521); C. caesarlensls Mackenz. (M503)j C. caprlcornls 
Meinsh. (K731)i C. collinsii Nutt. (£. subulata Michx., non 
J. P. Gmel.—K7^ 1, M488); C. comosa Boott (M495); C. dickinsii 
Pranch. & Sav. (K750)5 £• dusenii Kuk. (K7^ 0)j £. elllottil 
Schw. (K758, M524)j £. folliculata L. (K743, M490)j £. 
glgantea Rudge (£. grandis L. H. Balley--K7^ 9> M533)# £• 
grayll Carey (K7^ 5# M528)j £. heterostachya Bunge (K777)j 
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C. hyallnolepls Steud. (M500); C. hysterlclna Muhl. (K73^ > 
M^ 93) J c. Idzuroei Pranch. & sav. (K7^ 6)j c. Intiimescens 
Rudge (K7^ 4, M529)j C, lacustrls Wllld» (m499); C. laevlros-
trls Blytt (K764, M519); £. loulsianlca L. H. Bailey (C. 
halei Carey, non Dew.—K7^ 7> M530)j C. lupullformls Sartw. 
(M532); C. lupullna Muhl. (K748, M531)5 C. lurlda Wahl. 
(K75^ F M526); C. macrosolen Steud. (K739) C. malnensls 
Porter (M513)i C. membranacea Hook. (M517); C. mlchauxlana 
Bockl. (K7^ 2, M^ 89); C. molllssima Christ (K761); C. nutans 
Host (K776)j C. obsGuriceps Kiik, (K763)j C. ollgosperma 
Michx. (K759> M525); C. polysticha Bockl. (M497)j c. pringlei 
L. H. -Bailey (K384, M485); C. pseudo-chinensls Lev. 8s Van. 
(K773)J C. pseudo-cyperus L. (K730# M496)J C. pseudo-sphaero-
gyna Nelmes (Nelmes 1937)5 C. pumila Thunb. (lC775)j C. 
purpureo-vagInata Bockl, (K738)j C. retrorsa Schw. (K751> 
M523)J £. rlparla Curt. (K770)J C. rostrata Stokes (K762, 
M520)j C. scabrlfolia Steud. (K77^ )j C. schweinitzii Dew. 
(K735» M^ 92)s C. seatonlana L. H. Bailey (M 8^4)j C. sheldonil 
Mackenz. (M506)j C. sphaerogyna Bak. (K733); C. spissa L. H. 
Bailey (K383, m482)J C. taylorii Nelmes (Nelmes 1937); G. 
trichocarpa Muhl. (M504); C. tuckermanii Dew. (K752, M522)j 
C. typhlna Michx. (M5O9)3 C. vesicaria L. (K765, M515)• 
79. PHYSOCARPAS (3 spp.); Carex millarls Michx. (K76O, 
M510)j C. physocarpa Presl (M511); C. saxatilis L. (M512). 
I . 
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80. PAUCIPLOMS (1 sp.): Carex pauclflora Llghtf. 
(K59, MW). 
81. REINES (1 sp.); Carex relnll Pranch. & Sav. 
(K^ 41). 
82. MITRATAS (13 spp.): Carex brevlcuspls C. B. 
Clarke (k645)J C. brevlscapa C. B. Clarke (K436)J £. ohlnen-
sls Retz. (k635) j  C. folloslssliria Pranch. (k442); C. 
harlandll Boott (K646)J C. hololaslua Lev. & Van. (K438)J 
£• lagenlformls Nelmes (Nelmes 1939c)J C. llgata Boott 
(k4-35)j C» mltrata Pranch. (K^32)j C. morrowll Boott (K636); 
C. plgjformls Boott (K440); C. tenuissltna Boott {K439)J C. 
truncatlgluma c. B. Clarke (k43^ )» 
83. MATSUMUiUS (1 sp,): Carex matsumurae Pranch. 
(K634). 
84. RADICALES (2 spp.); Carex radlcalls Boott (k448); 
scltula Boott (K523). 
85. MUCRONATAS (1 sp.); Carex mucronata All. (K507). 
86. TUBERCULATAS (28 spp.); Carex arrldens C. B. 
Clarke (K53^ )i C. hallsll Nelmes (Nelmes 1940a)j C. boryana 
Schkuhr (K675)J C. chordalls Liebm. (M392)j C. cortesll 
Liebm. (M393)J C. cyrtosaccus C. B. Clarke (K676)J C. daltonll 
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Boott (K529)j C. donnell-smlthll L. H. Bailey (K372, M395); 
£• S£eenwa^  Nelmes (Nelmes 1938b) j C. Jamesonll Boott 
(K371); C- johnstonll Boclcl. (K592); C. kumaonensls Kuk. 
(K525)j C. latlbraeteolata Kuk. (K366)J c. laalca (Boiss.) 
Alboff (K521); £. melanosperma Liebrn. (M39^ -)5 C. mlldbraed-
lana Kuk. (K669a); C. munlpoorensls C. B. Clarke (k609)J 
C. perlonga Pern. (M32^ ); C. pertenuls L. H. Bailey (C. 
vlrldis Cham, Sc Schlecht., non Honck,—K536, M323)j C. 
polycephala Boott (k608); C. pralnli c. B. Clarke (K535)i 
C. psilocarpa Steud. (K369# M391); C. pulchra Boott (K527); 
spachiana Boott (k610); C. stracheyi Boott (K537)j C. 
tuberculata Llebm. (K370, M389)j C. walkerl Arn. (K531); 
C. wlnterbottomii c. B. Clarke {K526). 
87. PECUNDAS (4 spp.)S Carex brunnea Thunb. (k602)J 
C. fecunda Steud. (K365)j C. lemanniana Boott (K364, M396); 
C. pichinchensls H.B.K. (K363). 
88. FASTIGIATAS (1 sp.); Carex fastiglata Pranch. 
(K591). 
89. SYLVATICAS (3 spp.): Carex cherokeensis Schw. 
(C. recurva Muhl., non Schkuhr—k6i4, M349); C. sylvatica 
Huds. (k612, M3^5); C. thomaslt Nelmes (Nelmes 1938b). 
90. TERNARIAS (1 sp.): Carex temarla Porst. f. (K339). 
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91. SPECIOSAS (10 spp.)! Carex atiscondlta Mackenz. 
(£. ptychocappa Steud., non Link.—K501, 14288); C. cyllndro-
stachys pranch. (k447) j  £. delavayl pranch. (k449)5 C. 
frankllnll Boott (K520, M362); C. hebetata Boott (K368); 
£. Incllnls (Boott) C. B. Clarke (K524); C. longicuspls 
B'dckl. (K522)j C. speciosa Kunth (k446)j C. taplntzensls 
Pranch. (K458); C. yunnanensls pranch. (K6I1). 
92. CRASSIPLORAS (3 spp.): Carex crasslflora Kuk. 
(K362); C. exploratorum Nelmes (Nelmes 1938a)j C. telogyna 
Boott (K603). 
93. PRIGIDAS (36 spp.): Carex agglomerata C. B. 
Clarke (k630)5 C, albo-nlgra Mackenz. (M^ SO); £. alllformls 
C. B. Clarke (K629)j C. atrata L. (K359, m433); C. atro-
fusca Schkuhr (K539» M364)J C. atrosquama Mackenz. (M425)J 
C. augustlnowlczll Meinsh. Ss Korshin. (K3^ 8); C. banksll 
Boott (K5^ 0); C. bella L. H. Bailey (M429)I C. clllclca 
Boiss. (K5^ 2); C. comans Berggr. (K719)I C. crlnalls Boott 
(K570)J £• oruenta Nees (KS^ l)} C. curvlcolllB Pranch. & 
Sav. (K518); C. dlsslta Soland. (K724)J C. frigIda All. 
(K543); £» haematostoma Nees (K5^ 8)j £. heteroneura W. 
Boott (M 2^8); £. kansuensls Nelmes (Nelmes 1939a); £. lampro-
carpa Phil. (K727); £• lehmannll Drejer (K3^ )^l C. lelophylla 
Mackenz. (m423); C. lltorosa L. H. Bailey (K721); £. longi-
culmls Petrie (K725); C. longlpedunculata K. Schiam. (K678); 
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C. luzullna Olney (K5^ 5> M367); C. macrostlgmatlca Kuk. 
(K3^ 2)J C. melanantha C. A. Mey. (K350)J C« melanocephala 
Turcz. (C. parvlflora C. A. Mey., non Host—K34l)j C. 
nivalis Boott (K538); C. norveglca Retz. (C. vahlll Schkuhrj 
£. alplna Lilj., non Schrank—K340, m413)j C. obscura Nees 
(K3^ 6)J C. parryana Dew. (K3^ 5# M412)J C. psychrophlla 
Nees (K516)j £. slmensls Hochst. (K679); c. tasmanlca Kuk. 
(K722), 
9^ « INCISAS (14 spp.): Carex atropicta Steud. (K3^ 9)5 
£. olrrhosa Berggr. (K708); c. dlpsacea Berggr. (K715)5 
f^ l3.glno3a Schkuhr (K5^ )^j C. gmellnll Hook. & Arn. 
(K358, m422); C. Inclsa Boott (K315)5 C. luclda Boott (K713) 
C. nigra All. (K352)5 C. nova L. H. Bailey (K351, m431)5 
C. praelonga C. B. Clarke (K31^)5 c. raoulll Boott (K718)j c 
sandlwlcensls Bockl. (K33^ )j testacea soland. (K716); 
C. wakatlpu Petrle (K717)« 
95. HIRTELLAS (I36 spp.); Carex aborlglnvim M. E. 
Jones (M421); C. albicans Wllld. (K410, M214); amgunensls 
Pr. Schmidt (K413)JI £• ampllfolla Boott (K625, M398)3 £. 
arctata Boott (K598, M343)3 £• amellll Christ (K615)J C. 
artltecta Mackenz. (G. varla Muhl., non Lumnitzer—k415, 
M213); C. barrattli Schw. & Torr. (C. llttoralls Schw., non 
Krock.—K378, m406)j C. berggrenll Petrle (K709)j C. 
298 
berteronlana Steud. (K726)J blnervls Smith (K692jj £. 
blakel Nelmes (Nelraes 1939l>) J £• bostryohostlgma Maxim. 
(K59^ )5 C. brachystaohya Schrank Ss Moll (K519)j C. braslll-
ensls St.-Hll. (K767)5 C. buxbaumll Wahl. (K35^ , M^ 37)5 
C. camposll Bolss. & Reut. (k683); C. cardlolepls Nees 
(k460); £, castanea wahl« (k617, M336)J C. ohrysolepls 
Franch. & Sav. (K55^ )j C. communis L. H. Bailey [£. pedi-
cellata (Dew.) Britt.—K^ l6, M220]j C» conspecta Mackenz. 
(M3^ 6); C. debiliformis Mackenz. (C. cinnamomea Olney, non 
Boott—K599, M3^^) j  C.  debllis Michx. (K596, M3^0); c .  
deflexa Homem. (k4i4, M227); C. dlstans L. (K691); C. 
drepanorhyncha Pranch. (K552); C. durleul Steud. (K700)j 
£. elgonensis Nelmes (Nelmes 1938b)j £. ericetorum Poll. 
(k404); C. eriocarpa Hausskn. & Kvik. (K5O8); £. erythrobasis 
Lev. & Van. (K577a); C. fimbriata Schkuhr (K567); £. finltima 
Boott (k601); £. flrma Host (K558)j £. flscherl K. Schum. 
(k677)j £. flexuosa Muhl. (MS^l); £• formosa Dew. (K586, 
M327); £. fritschii Waisbecker (k418); £. fuscula D'Urv. 
(K698); £. geophila Mackenz. (M231); £. gifuensis Pranch. 
(k407); £. glauca Murr. (K379); C. globosa Boott (M225)j 
£. grloletll Roem. (k403); £. gunniana Boott (k690)j £. 
hebecarpa C. A. Mey. (K782); £. hectori Petrie (K710); £. 
helodes Link (k682); £. hirtella Drejer (K5^ 9)j C. hirti-
fructus Kuk. (K564)5 C. hirtissima W. Boott (K781, M335); 
299 
C. hlsplda Wllld. (K382)J C, hochstetterlana Gay (K67O)J 
C. hordeistichos Vlll. (K706)j C. hornschuchlana Hoppe 
(K693); C. Idahoa L. H. Bailey (M^ IO); C. Inanls Kunth 
(K38I); £. Inops L. H. Bailey (M221); C. Jaluensls Komarov 
(K388)j C. Japonlca Thunb, (K631); C. juncea Wllld. (C. 
ferruglnea Scop.—K566); C- kashtnlrensls C. B. Clarke (K550)j 
C, koreana Komarov (K590); C. laslolepls Franch. (K^ Sl); 
"£• latlfolla Bolss. & Bal,," non J. P. Gmel. (K613)J C. 
lltwlnovll Kuk, (K5O9); c. luzulaefolla W. Boott (K546, 
M368); C. macrogyna Turcz, (K547); C. macrolepls DC. (K560) j  
C. malrll Coss. & Germ. (K701)j C. mandshurlca Melnsh. 
(K399); G. mertensll Prescott (K36O, M435)J C. mlchelll 
Host (K654); C. mlcrocarpa Bertol, (K387)j C. mlcrorhyncha 
Mackenz. (M233)j C. mlngrellca Kuk. {K5^ 9) 5 C. mlra Kiik. 
(K510); C. mlsera Buckl. ("£. juncea" in K., non Wllld.— 
K565# M332); C. molllcula Boott (k633)j C. montana L. (K405)j 
£• "lontanensls L. H. Bailey (m4i6)j C. montis-eeka Hlllebrand 
(K696); c. munrol Boott (K688)j c. nigromarglnata Schw. 
{K409, M216)5 C. novae-angliae Schw. (M212); C. obllta Steud. 
(M338)j C. odontostoma Kuk. (K563)| C. paupercula Michx. 
(M408)} C. pendula Huds. (K386)J C. pennsylvanica Lam. (K^ 12, 
M223)j £. petricosa Dew. (K561, M361)j C. petrlei Cheeseman 
(K720)j c. physorhyncha Liebiii. (M215); C. pilulifera L. 
(K417); C* pltyophlla Mackenz. (M23O)j C. planiculmis Komarov 
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(k632); £. priessll Nees (K723); C. punctata Gaud. (k689); 
C. raynoldsll Dew. (K356, m420)j refracta Schkuhr," 
non Roth {K568)j C. rossll Boott (k419, M229)5 C. sart-
welllana Olney (C. yosetnltana L. H. Bailey—K779, M387); C. 
scabrata Schw. (k623, M397); scabrlrostrls Kiik. (K557)j 
£. sclta Maxim, (K377); C. sclerocarpa Pranch. (K583)j C. 
secalina Wahl. (K707)j C. sempervlrens Vill. (K559)j C. 
serratodens W. Boott (k695> m436)j £, setigera D. Don 
{K380)j C. setosa Boott (K555)j C. sharensis Franch. (K517)j 
C. speotabilis Dew. (m417); C. sprengelii Dew. (C. longiros-
tria Torr., non Krock.—k6i6, M350)j C. stenantha Pranch. Ss 
Sav. (K556)| C. stylosa c. A. Mey. (K357, m415); C. subumbel-
lata Meinsh. (k421); C. sutchuensis Pranch. (k593); C. 
tatsiensls (Pranch.) Kiik. (K551); C. tenuiformis Lev. 8s 
Van. (K562)j C. tenuiseta Pranch. (K515); C. thouarall 
Carmichael (k685)j C. tonsa (Pern.) Blckn. (m236)J C. trl-
color Velenovsky (k406); c* trifida Cav. (K766); c. tri-
quetra Boott (KJi-57> M252); C. tristicha Spruce (K572)j C. 
turbinata Liebm. (k411, M218)j C. umbellata Schkuhr (k420, 
M234)J £. uncifolla Cheeseman (K711)j C. vaginata Tausch. 
sparsiflora (Wahl.) Steud.—k482]; C. verrucosa Muhl. 
(£. glaucescens Ell.—K768, m402)j C. vestita Willd. (K778» 
M388)J C. warburgiana Kiik. (K553)s "C. wrlghtil Pranch.," 
non Dew. (K408). 
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96. P0D0GY1>IAS (27 spp.): Carex acaulls D'Urv. (k699)j 
C. angustlsquama Franch. (K373)5 £• appendlculata (Trautv.) 
Kiik. (K294)J C. barbarae Dew. (C. laclnlata Boofet—K335, M^59) 
C. deourtata Cheeseman (K712); C. devla Cheeseman (K71^); 
£• Bockl. (K511); C. eurycarpa Holm (K296, M^71); 
c. forsicula pranch. & Sav. (K306); c. fucata Boott (K308); 
C. fuaco-vaglnata Kuk. (K295); C. gracilis Curt. (K280)J 
£. heterolepls Bunge (K30^)3 Insularis Carmlchael (k684); 
C. Interrupta Bockl. (K293* m454) s C. kattaeana Kulc. (K512)5 
£. lelogona Pranch. (KSOl); C* notha Kunth (K311); C. otaru-
ensla Pranch. (K305)j C. panormltana Guss. (K297)j C. podogyna 
Pranch. & Sav. (K51^)j C. polyantha p. Muell. (K277); £. 
reuterlana Bolss. (K292)j C. mAbro-brunnea c. B. Clarke 
(K309)5 C. sadoenals Pranch. (K307); C. scltaeformls Kuk. 
(K513)j C. vlclnalls Boott (K392). 
97• APHYLLAS (3 spp«)s Carex aclcularls Boott (K^4)j 
C. andlna Phil. (KlS); C. aphylla Kunth (K15). 
98. MONOSTACHYAS (2 spp.): Carex monostachya A. Rich. 
(k4)j C. runssoroensis k. Schum. (k5). 
99- SETIPOLIAS (4 spp.): Carex breweri Boott (K35, 
M5)j C. engelmanni L. H. Bailey (K36, m4)i C. molinae Phil. 
(K16)J C. setifolia Kunze (K17). 
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100. CAPITATAS (4 spp.): Carex capltata L. (K2, M3); 
C_* nardlna Pries (Kl, Ml); £. oreophlla C. A. Mey. (K3) 5 
C. trlchodes Steud. (k^2). 
101. SCIRPOIDEAS (1 sp.): Carex scirpoldea Michx. 
(K13, M23T). 
102. CONPERTAS (15 spp.): Carex appressa R. Br. (KI38) 
conferta Hochst. (k129)j C. conjuncta Boott (k128, m80); 
C. crus-corvi Shuttl. (K133* M78); C. decllnata Boott (K130)j 
C. decomposita Muhl. (K139> m66); C. erythrorrhiza Bbckl. 
(K13^); C. koestlinil Hochst. {K135); C. lycurus K. Schum. 
(K131)J panlculata L. (K141)J C. paradoxa Wllld. (K140); 
£• schlechteri Nelmes (Nelmes 1940c); C. stipata Muhl. 
(KI32, M75); C. teretlcaulis P. Muell. (K137); C. vulplna 
L. (KI27). 
103. GRAVIDAS (73 spp.): Carex aggregata Mackenz. 
(M52); C. agrostoldes Mackenz. (M55); C. alma L. H. Bailey 
(KlOO, M54); £. alopecoidea Tuckeiro. (KI23# M79); C. annec-
tens Bickn. (m62); C. arenarla L. (k87> M21); C. arkansana 
L. H. Bailey (KII6, M^l); £. autumnalis Mackenz, (M58); C. 
bonarlensls Desf. (KIO6); bracteosa Kunze (KIO5); C. 
brongnlartll Kunth (KlOl); £. canariensls Kuk. (K122); C. 
cephaloidea Dew. (K51); £• cephalophora Muhl. (KII3, M33); 
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£. Chlhuahuensls Mackenz. (M73)j C. chlorantha R. Br. (K9^); 
co^iogy^^e Nelmes (Nelmes 19^7); C. cuslokll Mackenz. 
(m69); £. densa L. H. Bailey (KI25, M57)j £• dlandra Schrank 
(KI36, M67)j C, ecuadorlca Kuk. (k66)j £, eleocharls L. H. 
Bailey (KI8I, MI6); £. flssa Mackenz. (M56)j £. flavlceps 
Kxik. (k81); C. fluvlatllls Boott (K97); £• foetlda All. 
(k62)J C. glomerata Thunb. (K126)S C. gravida L. h. Bailey 
(K112, M^9); £. hoodll Boott (KIO9, M32); £. hookerana Dew. 
(KII9* M39)j £• Intermedia Gooden. (K85); £. Involucratella 
Mackenz. (M36); £. jonesll L. H. Bailey (M70)j c. kaloldes 
Petrle (K93)j £• klrkll Petrle (K91); £. leavenworthll Dew. 
(m3^)j £• mesochorea Mackenz. (M37); c. muhlenbergii Schkuhr 
(Kill, m44); £. murlcata L. (c. echlnata Murr.--Kll8, Mll2)j 
£. nebularum Phil. (K65); £. nervlna L. H. Bailey (K124, 
M72)J £. neurocarpa Maxim. (K96); £. neurophora Mackenz. 
(M71)i £• nublgena D. Don (K99)j £• onusta Mackenz. (M35)j 
£. palrael p. Schultz (m47); "£. pallida c. A. Mey.," non 
Sallsb. (k83); £. pansa L. H. Bailey (MI8)j £. potoslna 
Hemsl. (£. schaffnerl W. Boott, non Bockl.—Kl07i M23)j £. 
praegracllls w. Boott (£. marcIda Boott, non j. p. Gmel.— 
K72, MI9); £. prarlsa Dew. (m68); £. pseudofoetlda Kuk. 
(k63)j £. pterocarpa Petrle (K90); £. repens Bell. (m84)j 
9.' retroflexa Muhl. (Kll4, M25); £. rosea Schkuhr (K115> 
M27); c. rusbyl Mackenz. (M30); c. sartwellll Dew. (k86. 
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M20)j £. slmulata Mackenz. (Ml?)5 £• sororla Kunth (K104); 
C. sparganloldes Muhl. (K117* M53); C. splcata Huds. (C. 
contlgua Hoppe—KllO, m43); C. stenophylla Wahl. (K69)j 
thomsonll Boofct (K95)5 jc. traohycarpa Cheeseman (k108); 
C. triangularis Bockl. (m61); C. uruguensls Bockl. (k103)j 
£* valllcola Dew. (m31)j C. vlcarla L. H. Bailey (M59); 
C. vlrens Lam. (C. dlvulsa Gooden.—k120, m48)j £. vulplnarls 
Nees (k64); vulplnoldea Michx. (k102, m64)j C. walllchlana 
Spreng. (C. follosa D. Don, non All.—k121). 
104. GIBBAS (1 sp.): Carex glbba Wahl. (K199). 
105. STRAMINEAS (IO3 spp.): Carex abrupta Mackenz. 
(MI30); C. adusta Boott (£. plnguls L. H. Bailey—KI65, 
MI92); C. aenea Pern. (M193); C* alata Torr. (M185)J _C. 
amplectens Mackenz. (M145)J C. angustlor Mackenz. (M117)J 
C. arapahoensls Clokey (M190)j C. arcta Boott (KI88, M98)5 
£. argyrantha Tuckerm. ("C. foenea" of K. and M., non Wllld. 
—KI66, MI94); C, athrostachya Olney (KI5I, Ml95)j alt-
lantlca L. H. Bailey (M109)5 C. balfourll Kuk. (K79); C. beb-
bll Olney (MI6I); C. blcknellll Brltt. (M174)J C. bolanderl 
Olney (K197» MI23); C. bonplandll Kunth (KI9I, M134)5 C. 
brevlor (Dew.) Mackenz. (m167)5 £. brlttonlana L. H. Bailey 
(MI75); £• brlzoides L. (K78); C. bromoldes Schkuhr (KI98, 
Ml20)j C. cephalantha (L. H. Bailey) Bickn. (M119); C. 
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colensoi Boott (K147)J C. craspedotricha Nelmes (Nelmes 
1939c)j C. crawfordll Fern. (KI63, Ml59)5 C. crlstatella 
Britt. (C. crlstata Schw., non Clairv.—K159# Ml88)j C. 
cumulata (L. H. Bailey) Mackenz, (M181)J C. cyperoldes L. 
(K150)5 C. deweyana Schw. (K194# M121)5 C. ebenea Rydt). (M126) 
£* egglestonll Mackenz. (MI7I); C. elachycarpa Fern. (MIO3); 
£. elongata L. (KI96); C. festlvella Mackenz. (m124)j C. 
featucacea Schkuhr (M165)j c. feta l. h. Bailey (M177); 
C. foenea Willd. (C. slccata Dew.—k82, M22)j C. fracta 
Mackenz. (M146)J £. harfordll Mackenz. (M132)J C. haydeniana 
Olney (C. nub1cola Mackenz.—M127); C. hebes Nelmes (Nelmes 
1939b); C. hormathodes Fern. (M179)j C. howel Mackenz. (M106)j 
C. hyallna Boott (M172); C. hypandra P. Muell. (K148)j C. 
illota L. H. Bailey (KI87, MI36); C. interior L. H. Bailey 
(MIO5); £, Inversa R. Br. (K146)J £, laeviculmls Melnsh. 
(K193» MlOl); C. leporlna L. (K171# M147)5 C. leporinella 
Mackenz. (Ml50)J C. leptopoda Mackenz. (M122); C. ligerica 
j. Gay (K89); ic* long 11 Mackenz. (Ml82)j c. maackii Maxim. 
(K160)} £. maclovlana D'Urv. (K154# MI29); C. marlposana L. 
h. Bailey (mi3i); c. microptera Mackenz. (M125)j c. molesta 
Mackenz. (MI66); C. montereyensis Mackenz. (M133); C. 
multlcostata Mackenz. (MI69); C, muskingumensIs Schw. (KI58, 
Ml89)J £. normalis Mackenz. (m164); C. oronensis Fern. 
(K164, MI58); C. paucifructus Mackenz. (m141); C. perlliea 
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S. T. Blake (Blake 19^7); C. pefcasata Dew. (C. llddonll 
Boott—KI55* Ml5^)j peucophlla Holm (C. plnetorum Liebm,, 
non Willd.—K152, mi68); C. phaeocephala Piper ("C. petasata" 
In K., non Dev;.—KI70, Ml^9); C. phyllomanica W. Boott 
(Mll^); C. plperi Mackenz. (M152); C. planata Pranch. & Sav. 
(ki72); C. praecox Schreb. (k80); C. pratlcola Rydb. (C. 
pratensls Drejer, non Hose—ki56, mi5i); C. preslii Steud. 
(M140)5 C_. projecta Mackenz. (mi87); c. proposlta Mackenz. 
(M128); C. ralelghll Nelmes (Nelmes 1939b); C. relchenbachii 
Kuk. (k88); C. remota l. (Kl95)j c. renlformls (l. H. Bailey) 
Small (M176)j C. resectans Cheeseman (K145); C. richii (pern.) 
Mackenz. (mi80); c. ruthii Mackenz. (mii6); C. scoparla 
Schkuhr (ki62, Ml60)j C. seorsa Howe (ki89, M102); C. sllicea 
Olney (ki68, Ml83)j C. speciflca L. H. Bailey (K157> mi56); 
C. stellulata Oooden. (K190)5 C. sterills Willd. (MllO); 
C. straminea Willd. (ki67, Ml8^)j C^. straminlformis L. H. 
Bailey (K153* mi70)j C. subbracteata Mackenz. (M1^3); C. 
suberecta (olney) Britt. (mi78); C. subfusca W. Boott (M139); 
£. sychnocephala Carey (Kl49, M197); C. tenera Dew. (mi62); 
£. teneraeformis Mackenz. (Ml38)j tenuiflora Wahl. (ki83, 
m84)j C. towniiendil Mackenz. (M115)j C. tracyl Mackenz. 
(M148); C. trlbuloldes Wahl. (ki6i, mi86)j C. wootonl Mac­
kenz. (M157)j £. xerantlca L. H. Bailey (mi9i). 
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106. MACROCEPHALAS (2 spp.); Carex kobomugl Ohwi 
(Stacey 1937)j £• macrocephala Wllld. (K144, m8i). 
107. DOUGLASES (2 spp.); Carex douglasll Boott (K70 
MI5); £• muellerl Petrie (K92). 
108. CAPITELLATAS" (3 spp.); Carex capitellata Bolss 
& Bal. (K48)J c. lltorhyncha Franch. (K46); c. sellowlana 
Schlecht. (K26), 
109. URSINAS (1 sp.): Carex urslna Dew. (k6, 1486). 
110. PSEUDOSCIRPOIDEAS (2 spp.): Carex glgas (Holm) 
Mackenz. (M241); pseudosclrpoldea Rydb. (M2^0). 
111. EXILES (1 sp.): Carex exllls Dew. (K12, MlOO). 
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B. Advancement Values of Type-groups 
1, Bases for Scoring Advancement 
Characteristics and phases are arranged in the same 
order and under the same number and letter designation as in 
Table 2. 
Char, 
and 
Phase 
Assigned 
Value 
Char, 
and 
Phase 
Assigned 
Value 
Char. 
and 
Phase 
Assigned 
Value 
la 0 5c 10 8c 5 
lb 10 5d 10 8d 3 
2a 0 6a 0 8e 7 
2b 5 6b 2.5 8f 7 
2c 10 6c 5 8g 10 
3a 0 6d 5 9a 0 
3b 5 6e 7.5 9b 3 
3c 10 6f 10 9c 7 
4a 0 7a 0 9d 10 
4b 10 7b 10 10a 0 
5a 0 8a 0 10b 10 
5b 10 8b 5 
309 
2. Advancement Value for Each Type-group 
Type-
group 
Adv. 
value 
Type-
group 
Adv, 
Value 
Type-
group 
Adv. 
Value 
Type- Adv. 
group Value 
Type-
group 
Adv. 
value 
1 13.0 24 35.0 47 49.5 70 45.0 93 54.5 
2 15.5 25 35.0 48 59.5 71 55.0 94 64.5 
3 22.0 26 37.5 49 45.5 72 62.0 95 50.5 
4 37.0 27 40.0 50 55.5 73 65.0 96 60.5 
5 22.5 28 40.0 51 47.5 74 50.0 97 57.0 
6 35.0 29 25.0 52 52.5 75 70.0 98 67.0 
7 45.0 30 35.5 53 55.5 76 47.5 99 55.0 
8 40.0 31 45.5 54 52.0 77 54.5 100 65.0 
9 40.0 32 45.5 55 50.0 78 50.5 101 65.0 
10 45.0 33 37.0 56 60.0 79 60.5 102 62.5 
11 60.0 34 42.0 57 60.0 80 60.0 103 65.0 
12 55.0 35 40.0 58 67.0 81 47.5 104 62.0 
13 50.0 36 50.0 59 55.0 82 50.5 105 72.0 
14 55.0 37 57.0 60 55.5 83 60.5 106 65.0 
15 60.0 38 45.0 61 57.5 84 42.5 107 75.0 
l6 65.0 39 55.0 62 60.5 85 55.5 108 60.0 
17 70.0 40 50.0 63 70.0 86 45.0 109 77.0 
18 15.0 41 52.0 64 35.0 87 55.0 110 70.0 
19 20.0 42 45.5 65 38.0 88 52.0 111 80.0 
20 30.0 43 50.5 66 37.5 89 48.0 
21 25.0 44 40.0 67 44.5 90 58.0 
22 27.5 45 53.0 68 40.5 91 47.5 
23 30.0 46 42.5 69 50.5 92 57.5 
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3. Type-groups Referable to Each "Subgenus" 
of Carex (sensu latlor) 
Subgenus Prlmocarex; 34, 35, 38, 39, 40, 4l, 54, 55, 56, 
59, 63, 70, 74, 75, 80, 97, 98, 99, 
100, 101, 108, 109, 110, 111. 
Subgenus Vlgnea; 33, 36, 37, 57, 58, 71, 72, 73, 102, 
103, 104, 105, 106, 107. 
Subgenus Indocarex; 18, i9, 20, 21, 22, 23, 24, 25, 26, 
27. 
Subgenus Eucarex; 29, 30, 31, 32, 42, 43, 44, 45, 46, 
47, 48, 49, 50, 51, 52, 53, 60, 61, 
62, 64, 65, 66, 67, 68, 69, 76, 77, 
78, 79, 81, 82, 83, 84, 85, 86, 87, 
88, 89, 90, 91, 92, 93, 94, 95, 96. 
21 
4l 
59 
17 
30 
27 
35 
37 
40 
37 
47 
52 
45 
50 
57 
60 
41 
57 
54 
52 
52 
66 
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4. Range and Mean of Advancement Value 
for Each Species-group 
Species-group Range 
Ecklonares 13.0—37.0 
Curtlcares 22.5—60.0 
Capillifolares 55.0—70.0 
Mundares 15.0—20.0 
Indicares 30.0 
Balansares 25.0—30.0 
Nodiflorares 35.0 
polystachyares 35.0—40.0 
Uncinatares 40.0 
Siderosticares 25.0—45.5 
Baldensares 37.0—55.0 
Microglochlnares 52.0 
Conicares 45.5 
Insignares 40.0—59.5 
Hilairares 50.0—67.0 
Annulatares 55.5—70.0 
pachygynares 35.0—50.5 
Obtusatares 45.0—70.0 
Cognatares 47.5—60.5 
Reinares 47.5—60.5 
Radlcalares 42.5—64.5 
Setlfolares 55.0—80.0 
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C. Type-groups in Relation to Geographical Regions 
Geographical regions are listed toy niunber as assigned 
on the map of geographical regions (Figure 100). Inflores­
cence type-groups are arranged in the same sequence as in 
the key on pages 108—122 and in Appendix A. 
1. Ecklones: 26. 
2. Lances: 26, 29. 
3. Curvatas: 22, 25, 26, 29 • 
4. Curvulas: 4, 5. 
5. Curtices: 29. 
6. Laxasj 1, 2, 3, 4 , 5, 6, 7 
7. Macranthas: 29. 
8. Uncinoides: 8, 10. 
9. Robustas: 1, 2, 3 , 4, 5, 6 
10. Macrocarpas: 10, 29. 
11. Trinerves: 8, 29. 
12. Curvlrostres: 29. 
13- Caplllifollas: 2, 7, 8, 29 
14. Nepalenses: 29. 
15. Pygmaeas: 29. 
l6. Gramlnlfollas: 8. 
17. Angustas: 29. 
18. Mundas: 9, 29. 
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19. SatsiAmenses: 9, 37. 
20. indicas: 29, 31, 32, 35, 3^ , 38, ^ 0, 44, 45. 
21. Balansaes: 22, 23, 24, 25, 27, 28, 29, 30, 31, 32, 33, 
34, 35, 36, 37, 38. 
22. Amlctas; 14, l6, 17, 24, 27, 29, 30, 31, 32, 33, 34, 
35, 36, 37, 38. 
23. Tricephalas; 35. 
24. Nodlfloras; 35, 37, 39. 
25. Polystachyas; 14, 15, i6, 17, 19, 20, 25, 26, 29, 30, 
31, 35, 38. 
26. compositas; 8, 14, 31, 33, 34, 38. 
27. Distachyas: 3# 6, 15. 
28. Uncinatas; 14, 15, i6, 17, i8, i9, 20, 21, 36, 37, 38, 
41, 45, 46, 47, 48, 49, 50, 51. 
29. Siderostlctas; 8, 9. 
30. Oligocarpas; 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, I5. 
31. Acutas: 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, i8, 38, 
51. 
32. Pilipes; 7, 8. 
33. Baldenses; 4, 5. 
34. Pyrenalcas; 1, 2, 3, 4, 5, 6, 7, 9, 10, 45, 47. 
35. Praseres; 12. 
36. Physodes; 4, 6, 7, 26. 
37. Loliaceas; 1, 2, 3, 4, 7, 8, 9, 10, 11, 12. 
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38. Leptaleas; 1, 10, 11, 12, 15. 
39. Plctas; 11. 
40. Multicaules: 10, 20. 
41. Microglochlnes: 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 29, 
51. 
42. Conicass 8, 9. 
43. Salinas: 1, 2, 3, 12. 
44. insignes; 29, 31, 35, 36. 
45. Subdolas: 8, i8, 4?, 51-
46. Phalaroides: 11, 12, i8, 19, 20, 21. 
47. Shortlanas: 11, 12, 15, 19, 29. 
48. cernuas: 1, 2, 4, 5, 7, 8, 9, 10, 12, 29, 31, 33-
49. Laxifloras: 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, i5, 
18, 21, 29. 
50. Mioranthas: 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 15, 
27, 28, 29, 30, 31, 32, 33, 34, 35, 37, 38. 
51. Willdenoves: 11, 12, 15. 
52. Backes: 10, 11, 12. 
53. Lanceolatas: 8, 9. 
54. Pilifolias: 1, 10, 11. 
55. Hilaires: 20. 
56. Circinataa: 1, 2, 3, 4, 5, 10, 13* 
57. Dispermas; 1, 2, 3, 4, 7, 8, 9, 10, 11, 12. 
58. Pseudololiaceas: 8, 9. 
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59* Arsenes: 15. 
60. Annulatas: 2, 3, 5, 6, 7, 8, 9, 29, 30, 31, 33, 37, 
38, ^ ^5, ^6, k7. 
61. Illegltlmas; 5, 6. 
62. Humlles: 4, 5, 6, 7, 8. 
63. Phyllostachyas: 6. 
64. Pachygyrias; 8, 9, 
65. Nemostaches; 8, 9, 
66. Desponsas; 25, 31, 33• 
67. Strigosas; 3, 4, 5, 6, 10, 11, 12. 
68. Hirtas: 3, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, i5, 
17, 18, 19, 21, 22, 23, 26, 28, 29, 30, 31, 
32, 33, 35, 36, 38, 41, 45, 47, 50, 51. 
69. Nebraskenses; 10, 11, 12. 
70. Obtusatas: 1, 2, 3, 4, 6, 7, 8, 10, 11. 
71. Divlsas: 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 
18, 21, 22, 26, 28, 29, 47, 51. 
72. Bipartitas; 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 29, 
31. 
73* Gayanas; i8. 
74. Raras; 7, 8, 9, 31, 32, 35, 36, 37, 38, 45. 
75. Dioicas; 1, 2, 3, 5, 6, 7, 8, 9, 10, 11, 12. 
76. Cognatas; 26. 
77» Squarrosas: 11, 12, 15, 47. 
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78. Lupulinas; 1, 2, 3, 5, 6, J, 8, 9> 10, 11, 12, 13, 
14, 15, 16, 17, 18, 19, 20, 21, 24, 25, 27, 
28, 29, 45, 46, 47, 51. 
79. Physocarpas: 1, 2, 3, 4, 7> 8, 10, 11, 12. 
80. paucifloras; 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12. 
81. Reines: 9. 
82. Mitratas: 8, 9, 29, 32, 33^  3^ , 35, 36, 37, 45. 
83. Matsiimuras; 9. 
84. Radlcales: 29, 31. 
85. Mucronatas: 5# 6. 
86. Tuberculatas: 15, I6, 17, I8, 19, 23, 24, 25, 27, 29, 
30, 31, 32, 33, 34, 35, 37. 
87. Pecundas: 8, 9, I6, 17, I8, 19, 27, 29, 30, 31, 32, 
33, 36, 37, 38, 40, 41, 45, 47. 
88. pastiglatas: 8. 
89. Sylvaticas; 3, 4, 5, 6, 11, 12, 15, 28. 
90. Ternarias: 47, 49. 
91. Speciosas: 10, 11, 12, 15, 17, 29, 30, 31, 33, 35, 36. 
92. Crassifloras: 9, 19, 31, 35, 36. 
93. Frlgldas: 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 17, 
18, 22, 23, 24, 25, 29, 33, 6^, 47, 51. 
94. Inoisas: 1, 2, 3, 5, 6, 7, 8, 9, 10, I8, 21, 29, 
31, 41, 47, 51. 
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95. Hlrfcellas: 1, 2, 3, 5, 6, 7, 8, 9, 10, 11, 12, 13, 
15, 17, 18, 19, 20, 21, 25, 28, 29, 31, 
33, ^ 1, 43, ^ 5, 46, 47, 50, 51. 
96. Podogynas: 3, 4, 5, 6, 7, 8, 9, 10, 29, 31, 33, 45, 
47, 50, 51. 
97. Aphyllas: 18, 45, 46, 47, 51. 
98. Monostachyas; 22, 25. 
99. Setlfolias: 10, 18, 5I. 
100. Capitatas: 1, 2, 3, 4, 5, 6, 7, 10, 11, 12, I5, 18, 
51. 
101. Sclrpoldeas: 1, 2, 10, 11, 12. 
102. Confertas; 1, 3, 4, 5, 6, 7, 10, 11, 12, 15, 22, 25, 
26, 28, 38, 40, 43, 45, 46, 47, 49. 
103. Gravidas: 1, 2, 3, 4, 5, 6, 7> 8, 9, 10, 11, 12, 13, 
15, 17, 18, 19, 20, 21, 26, 29, 30, 31, 32, 
33, 35, 41, 45, 47, 51. 
104. Gibbas: 8, 9. 
105. Stramineas: 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 
13, 14, 15, 16, 17, 18, 19, 21, 29, 31, 
33, 35, 38, 41, 43, 45, 46, 47, 51. 
106. Macrocephalas: 7, 8, 9, 10. 
107. Douglases: 10, 11, 47. 
108. Capitellatas; 6, I9, 21, 29. 
109. Ursinas: 1, 2, 7. 
110. Pseudoscirpoldeas: 
111. Exiles: 1, 11, 12. 
